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INITIAL DECISION

In a three count complaint issued March 24, 1998, the Commission alleged, inter alia,
that Summit Technology and VISX, Inc., combined and conspired to fix prices and monopolize
the lease and sale of medical equipment and surgical technology used by doctors to correct vision
disorders such as nearsightedness (myopia), farsightedness (hyperopia), and astigmatism (an
asymetrically curved refractive surface of the cornea which produces blurred or fuzzy vision).
Counts 1 and 2 of the complaint challenged a patent pooling partnership formed in 1992 by
Summit and VISX, known as Pillar Point Partners (hereinafter, P*), which allegedly eliminated
competition between the partners in the sale and lease of laser equipment used to perform a
surgical procedure called photorefractive keratectomy (hereinafter, PRK). The P agreement
also required Summit and VISX to pay P?* a fee each time one of their lasers was used on each
eye of every patient. The per-procedure fee was, in most instances, billed to doctors or other
sublicensees of VISX or Summit.

Shortly after the complaint issued, VISX, Summit, and the Commission negotiated a
settlement of all charges stemming from the P* arrangement, and Counts 1 and 2 of the complaint
were withdrawn from adjudication. On June 4, 1998, Summit and VISX agreed to dissolve P?,



and final consent orders were entered by the Commission on February 23, 1999, following a
period of public comment.

As a result of the settlement, only Count 3 of the complaint charging VISX, alone, with
acts and practices constituting inequitable conduct and fraud on the United States Patent and
Trademark Office (hereinafter, PTO) remained unresolved.! Count 3 alleges two types of fraud.
Paragraphs 17 and 18 allege fraud by deliberate falsification of records. Paragraph 16 alleges
fraud by omission of material facts.’

Specifically, Paragraph 17 of the complaint alleges that Dr. Francis A. L'Esperance
obtained three patents covering method claims for preparing the cornea of the human eye for
photorefractive keratectomy (PRK). The patents were held by Taunton Technologies. On
August 5, 1987, Dr. Charles Munnerlyn filed an application for a patent related to PRK and
assigned it to Old VISX, Respondent's predecessor. Two years later, on August 1, 1989, the
PTO declared the Munnerlyn-L'Esperance interferences. Thereafter, the parties sparred for
priority until Taunton and Old VISX merged, forming Respondent, VISX, Inc. As the common
owner of the patents and the application at issue in the interferences, VISX then advised the PTO
that it would make a factual and legal determination identifying the inventor pursuant to 37 CFR
1.78(c) and 37 CFR 1.602(a). In partial reliance upon VISX's subsequent submissions, the PTO
issued Patent 5,163,934 to Munnerlyn, and resolved the two other interferences in favor of -
L'Esperance.

The focus of the alleged fraud which tainted the L’Esperance/Munnerlyn interference is
set forth in three subparagraphs of complaint Paragraph 18. Allegedly, L'Esperance "fabricated,
back-dated and falsified his scientific records,” which he and his adult son signed and falsely
dated (Subpara. (a)), "fabricated, back-dated, and falsified a diary page" regarding the date he
allegedly conceived of the intervention (Subpara. (c)), and then, through attorneys, made
misleading statements to the PTO about the authenticity of his scientific records and diary
(Subpara. (b) and (c)). Complaint Paragraph 19 ties Respondent to the fraud by alleging that, in
resolving the interferences after the merger, it knew what L'Esperance had done: willfully misled

! Summit was not a party to the allegations and charges in Count 3 of the
complaint, and as a result of the settlement, it no longer was a party in interest in the proceeding.
Thus, it neither appeared nor participated at the hearing. Accordingly, I have amended the case
caption to delete Summit as a party to the litigation of this matter within the scope of Count 3 of
the Complaint in accordance with Rule 3.15 (a)(1).

2 Pursuant to Rule 3.51(a), the Initial Decision must issue within one year from the
date the complaint issued unless extraordinary circumstances justify 60-day extensions. The
complaint issued March 24, 1998. On August 15, 1998, an order issued which declared this an
extraordinary matter involving complex antitrust/patent issues warranting extensions in the
discovery timetable, and a corresponding extension, until May 24, 1999, for the Initial Decision.
The hearing convened on December 14, 1998, and concluded on February 24, 1999. The In
Camera Decision in this matter was filed on May 21, 1999. Post-hearing, both parties moved to
reopen the record: Complaint Counsel on April 8, 1999; Respondent on April 20 and May 11,
1999. These motions are herein addressed in footnotes 5, 6, and 7 respectively.



the PTO about L'Esperance's fraudulent conduct, and deceived the PTO about the basis for its
resolution of the interferences and the true inventors of the inventions at issue. The complaint in
Paragraph 19 then charges that the conduct described constituted willful fraud and inequitable

conduct before the PTO.

Respondent moved for summary decision with respect to the fraud alleged in Paragraphs
17-19, and Complaint Counsel, having decided not to pursue these matters, did not substantively
respond to the motion in accordance with Rule 3.24(a) 3. Consequently, on December 14, 1998,
an order issued dismissing Paragraphs 17-19 of the complaint and all charges related to
allegations set forth in those paragraphs.

The remaining dispute between the parties involves the alleged inequitable conduct or
fraud by omission perpetrated by VISX. The complaint at Paragraph 16, alleges that during the
prosecution of U.S. Patent No. 5,108,388 (hereinafter, Trokel '388 or '388 patent), which
contains claims covering methods for performing PRK, VISX and others, on behaif of Dr.
Stephen Trokel, the named inventor of the '388 patent technology, willfully withheld from the
PTO articles, patents, and patent applications which they knew were material prior art.
Complaint Counsel contend that had this prior art been disclosed to the PTO, Trokel '388 would
not have issued. Thus, Paragraph 20 alleges that such withholding of prior art constitutes
inequitable conduct and fraud on the PTO, and Paragraph 25 charges that the acquisition of a
patent by such conduct is an unfair method of competition in violation of Section 5 of the Federal

Trade Commission Act.

Shortly after the complaint issued, the Examiner at the PTO granted a request, filed by a
third party, for reexamination of Trokel ‘388. During the pre-trial proceedings in this matter, and
at times during the trial, the implications of the pending reexamination were explored. (See, Pre-
Trial Hearing, December 9, 1998, Tr. at 176-177). Although the record shows that such requests
are routinely granted, and when granted, they often result in rejection or modification of the
patent claims, neither party sought a stay of these proceedings pending the outcome of the
reexamination. Thus, on March 31, 1999, five weeks after the final day of hearing in this matter,
the Examiner, on reexamination, issued an office action rejecting the ‘388 Patent in its entirety.
He first rejected claims 1-3 of the ‘388 patent as obvious in light of a 1971 article by Beckman,
et. al., and U.S. Patent No. 4,784,135 (the Blum patent), then rejected claims 4 and 5 as
unpatentable over a 1981 article by Keates, et. al., in light of Beckman and Blum, and finally
rejected all of the claims for obviousness type double patenting over U.S. Patents 5,711,762 and
5,735,843. The Beckman reference the Examiner relied upon is a new reference not involved in
the allegations of witholding alleged in the Commission’s complaint. Blum and Keates,
however, are prior art references allegedly withhheld during the prosecution of the ‘388 patent.’

By motion filed April 8, 1999, Complaint Counsel seek to reopen the record to admit
these recent PTO actions. While acknowledging that the motion is timely, Respondent opposes
the admission of these office actions as devoid of probative value. Respondent emphasizes that it
was not required to respond to the requests for reexamination, and it elected, as is customary in

} In a separate decision, the Examiner also rejected the claims of the (LASIK) ‘695
patent.



such proceedings, not to respond. Consequently, the Examiner has not yet had an opportunity to
consider VISX’s comments on issues under reexamination. Indeed, the Examiner, on April 16,
1999, afforded VISX 30 days to respond to his determinations. If, after hearing from VISX, he
issues a second rejection, VISX can appeal to the Board of Patent Appeals and Interferences.
Until the appeal is decided, the PTO cannot issue certificates of unpatentabilty, and accordingly,
the patents must be presumed valid pursuant to 35 U.S.C. Section 282. Nevertheless, the
Examiner’s action is a significant development.

While this record leaves little doubt the Examiner will have much to consider once VISX
becomes a more active participant in the reexamination proceeding, I am, nevertheless,
unpersuaded that the office actions taken thus far lack probative value in this proceeding. The
issues of fraud and inequitable conduct are not before the Examiner, and the validity of the
patent, absent fraud or inequitable conduct, is not before the FTC. As such, cases like Hoechst
Celanese Corp. v. BP Chemicals Ltd, 78 F3d 1575 (Fed. Cir. 1996), and Acoustical Design, Inc.,
v. Control Electronics Co., 932 F.2d 939 (Fed. Cir. 1991), are not applicable. While the grant of
reexamination and even preliminary rejection may not be probative in “assessing patentability”
or the liklihood of patent invalidity, such actions by the PTO are “surely evidence that the criteria
for reexamination have been met (i.., that a substantial new issue of patentability has been
raised).” Hoechst, at 1578. Furthermore, the Examiner’s reliance on Keates and Blum, either as
old or new references, is a factor to consider in assessing their materiality. As the Court in
Glaverbel Societe Anonyme v. Northlake Marketing & Supply, Inc., 45 F.3d 1550 (Fed. Cir.
1995), noted, reduction in claim scope during reexamination, “is not itself probative” of a
material withholding with intent to deceive, but must be considered in context with, “[A]ll
evidence, including evidence tending to show good faith.” Glaverbel Societe, at 1558.

As such, these office actions may not, alone, be probative of material withholding, but
the fact that the Examiner cited and relied upon Keates and Blum is a factor, among others,
which must be considered in evaluating their materiality as references, which in turn, is probative
in determining whether or not the elements of inequitable conduct have been established.
Although the holding in Molins PLC v. Textron, Inc., 48 F.3d 1172 (Fed. Cir. 1995) involved a
reissue rather than reexamination, the Court’s observation is equally applicable here: “[The
result of a PTO proceeding that assesses patentability in light of information not originally

‘ Were it otherwise, and the claims of the ‘388 patent were regarded as invalid
based on the Examiner’s rejection of the claims, the existence of any fraud or inequitable
conduct, alone, might not be sufficient to sustain the allegations in the complaint. Dr. Levy,
Complaint Counsels’ economic expert, testified, for example, that if the ‘388 patent is invalid, it
cannot constitute a relevant technology market, and it could not contribute to VISX’s alleged
market power. (Tr. 1666-1667). Under such circurnstances, the Commission’s observation in
American Cyanamid would seem instructive: “We are not holding that every misrepresentation
of fact or withholding of material information before the Patent Office necessarily constitutes per
se an unfair method of competition under the Federal Trade Commission Act. Some patents may
be commercially worthless or have no adverse effects on competition.” American Cyanamid, 63
F.T.C. at 1862, vacated on other grounds, American Cyanamid Co. v. FTC, 363 F.2d 757 (6th
Cir. 1966). See also, Case No. 74, 1 FTC 560 (1915-1919). .

4



disclosed can be of strong probative value in determining whether the undisclosed information
was material.” Molins PLC, at 1179. Indeed, it would not necessarily matter whether the
Examiner ultimately allowed or rejected the claims over combinations of prior art which
inciuded Keates and Blum. The fact that he assessed patentability in light of those references is
a probative factor in determining whether these references are material. /d. Accordingly, in the
Findings and Conclusions which follow, these recent office actions are considered in context in
light of the record as a whole.’

FINDINGS OF FACT

1. “VISX™ refers to VISX, Incorporated, a Delaware corporation. VISX was formed
by the merger of two companies: VISX, Incorporated, a California corporation (VISX
“California™) and Taunton Technologies, Inc., (“Taunton”). (Stipulation Nos. 15-18).
Taunton, founded in 1986, was one of the first companies to attempt to develop the
equipment and surgical techniques necessary to use an excimer laser for therapeutic and
refractive comeal surgery. CX 148 at 17; Tr.3661-3663. VISX California, founded in
1987, was also trying to develop the equipment and surgical techniques necessary to use
an excimer laser for therapeutic and refractive corneal surgery. CX 148 at 17.

2. VISX California was incorporated in 1987 by Dr. Charles Ray Munnerlyn. Dr.
Munnerlyn is a physicist specializing in optical engineering. (Tr. 3633-3634). He is
founder of VISX California and served on its Board with Dr. Trokel, who was then
medical advisor to the company. (Tr.3663-3664). Dr. Munnerlyn originated the term
photorefractive kerotectomony. (Tr. 3670). Following the merger of Taunton and
VISX California, Munnerlyn took over the operations of VISX as CEO (Tr. 3702) until

-

> In its Oppostion to the Motion to Reepen, Respondent’s Counsel states, “VISX is
mindful that the general rule in these proceedings has been that even marginally relevant
evidence may be admitted for ‘what it is worth’.” Resp. Opp. at pg. 3. Respondent’s counsel
uncharacteristically mischaracterize the record to the extent they contend that it reflects some
“general rule” that evidence was admitted for “what it is worth.” Respondent was advised at the
outset of the hearing that its general hearsay objections would be overruled, consistent with
administrative practice and procedure, generally, and Supreme Court precedent, specifically, to
the extent Respondent was afforded a fair opportunity to take depositions or otherwise develop
responsive evidence in pretrial discovery in preparation for the hearing, See, Richardson v.
Perales, 402 U.S. 389 (1971). Respondent’s other objections, however, were considered on their
merits and, when well-founded, were sustained (See, eg., Tr. 1842-1845), unless, of course,
counsel, upon reflection, elected to withdraw an objection. See, eg., Tr. 1750-1751.

Respondent argues further that the admission of these office actions is an invitation to
error. To the contrary, however, any evaluation of the alleged fraud and inequitable conduct
involved in this matter cannot ignore this new, probative, and timely proffered evidence of the
Examiner’s decision to reject the ‘388 patent claims based, in part, on Keates and Blum.
Complaint Counsels’ motion to reopen and admit CX 539 and 540 is, hereby, granted pursuant to
37 CFR Section 3.51(e).
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July, 1994,, (Tr. 3718) when he became a technical consultant to the company. (Tr.
3720).

Dr. Munnerlyn is a former employee of Cooper Vision, Inc. VISX, California
bought Cooper Vision's excimer laser business in 1988. (CX 39). In 1996, VISX received
FDA approval for its 2020-B excimer laser system. Since then, it received approval for
its Star system and the current model, the Star-S-2. (Tr. 3378- 33790; Stipulation No. 7).

Today, approximately 250 excimer lasers used for vision correction in the U.S. are
VISX systems. VISX lasers account for the majority of laser vision correction surgery in
the United States. (CX-354 at 5, 11). The VISX laser system uses an iris diaphragm
delivery system. The iris diaphragm is a mechanical device that opens or closes to permit
the proper amount of laser energy to reach the comea. This technique is known as wide-
area ablation. Tr. 3114 -3116; CX398; RX 1462 at 29; RX 1482 at 205834; Tr. 390; CX

157 at 228.

VISX's laser systems have, through multiple FDA approvals, been approved to
perform a broader range of procedures than any other manufacturer. VISX has FDA
approval for up to 12 diopters of myopia, up to 6 diopters of astigmatism and up to 4
diopters of hyperopia. Tr. 1262-1263, 1267, CX 42 at 33-34; Tr. 3138 - 3139; Tr. 3377-
3378, Tr. 3445; CX 354 at 6-7; CX 529 at 8.

The Cornea

Dr. Steven Schallhorn was called to testify by Complaint Counsel. Dr.
Schallhom, Ophthalmologist Commander, Medical Corp, U.S. Navy, explained that the
cornea is the transparent tissue in front of the eyeball which is partially responsible for the
eye's focusing function. It is about the size of a dime and only one half millimeter thick.
The three outer layers of the comnea are the epithelium (the outermost layer), Bowman's
membrane, and the stroma. Tr. 262-373; CX 42 at 5; Stipulation No. 1.

The comnea, like other tissue, is subject to injury and a variety of pathological
conditions. (Tr. 1786-1787). When it forms an incorrect curvature, a refractive disorder
results. If the curvature is too steep, too flat, or too uneven, the cornea cannot properly
focus light onto the retina. (CX 42 at 5). Refractive disorders account for the vast
majority of vision problems and result from the eye's inability to properly focus light on
the retina. Refractive disorders include myopia, hyperopia, and astigmatism. (CX 42 at 4-
5). Myopia (i.e., nearsightedness) refers to difficulty seeing distant objects. It occurs
when light focuses in front of, rather than on, the retina. Hyperopia (i.c., farsightedness)
refers to difficulty seeing nearby objects. It occurs when light focuses behind, rather than
on, the retina. Astigmatism refers to blurred vision caused by an asymmetrically curved
refractive surface of the eye. Stipulation Nos. 2, 3, 4; CX 350.

The severity of refractive disorders is usually measured in diopters, which are
units of measurement of the refractive power of lenses. (Stipulation No. 5). Negative
diopters correct nearsightedness, while positive diopters correct farsightedness. Tr. 271.
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Laser surgery is available today to remove tissue from the cornea to give it the
proper curvature. This form of surgery is called laser vision correction. Currently, there
are two methods of commercially available laser vision correction. They are known
as"PRK" ("photorefractive keratectomy") and "LASIK," (Laser In Situ Keratomileusis).
Dr. Stephen Trokel is a Professor of Ophthalmology, Columbia University, New York
City. Heis a Founding Director of VISX, California, a consultant, and major
stockholder in Respondent VISX. (Tr. 701-1002). Dr. Trokel is the inventor of PRK.

Both PRK and LASIK use a laser to precisely remove a small, predetermined
volume of corneal tissue. This removal alters the eye's curvature to improve vision. (Tr.
1142-1143; Tr. 273-279; CX 342 at 3; Tr. 447; CX 342 at 3; CX 354). In addition to
PRK and LASIK, laser thermokeratoplasty ("LTK" or "collagen-shrinking" technology)
uses a pulsed infrared laser to heat up the collagen in the corneal stroma, thereby causing
the comneal stroma to tighten. This technology has been under development since at least
1992 by Sunrise Technologies, a publicly traded company. Tr.1196; 3449; 3159.

PRK is performed as follows: the doctor removes the epitheliumn layer of the
cornea and then proceeds with the ablation of Bowman's membrane and the stroma.
Following the procedure, the doctor places a disposable soft contact lens onto the surface
of the eye. The lens is left in place for a period of three to five days until the epithelium
has recovered. Tr.3108-3109; Tr. 3383; CX 42 at 6; CX 352; CX 148.

The other form of laser vision correction is LASIK ("Laser In Situ
Keratomileusis"). It is performed as follows: the doctor positions the patient under the
laser and then places a cutting device called a microkeratome on the eye. The eye is
pressurized until it is firm, and the microkeratome passes across the cornea, and cutting a
flap by slicing nearly all the way through the cornea, creating a flap which is still attached
by a small bit of tissue. Occasionally, the flap becomes detached, creating a cap which is
separated from the top layer of tissue. The doctor then removes the microkeratome and
performs the laser treatment on the exposed surface of the stroma. At the end of the
procedure, the doctor repositions the flap or cap. Tr. 3109-3110; Tr. 3383; CX 42 (1997
VISX 10-K) at 6.

In the past, the preferred way to do LASIK was to cut a flap rather than a cap.
The flap was preferable because it helped hold the tissue on the eye following the surgery,
and it helped the surgeon replace the tissue on the eye in the proper alignment. A new
technique allows the surgeon to create a cap. With this method, the surgeon makes marks
on the cornea with dye so that the cap can be reoriented properly, and makes a recessed
circular cut in the comea before using the microkeratome. This recessed cut allows the
cap to stay on the cornea after the procedure is over because the cap is recessed rather
than sitting on the surface of the eye. Tr. 3123-3126. LASIK is currently more popular
than PRK. LASIK is surgery that involves manual cutting of comeal tissue and thus
entails risks.

The laser used to perform laser vision correctiox; currently commercially available
1s known as an excimer laser. First developed in 1975, the excimer laser is used
industrially to etch a variety of materials. The particular excimer laser used for PRK or
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LASIK produces its beam in a cylinder containing argon fluoride gas. When a high-
voltage electrical current is run through the gas, it emits ultraviolet ("UV") light. The
light's wavelength is determined by the gas or gas mixture used; the shorter the
wavelength, the more energetic the light emitted. An argon fluoride mixture emits
ultraviolet radiation at a wavelength of 193 nanometers. (RX 1482 at VISX/FTC 205811,
205815 (gas mixture); Tr. 1875- 1877) . Laser thermokeratoplasty ("LTK") uses an
infrared laser to perform laser vision correction. Tr. 3159-60.

The excimer laser is highly accurate in removing corneal tissue. Each pulse of
laser beam radiation removes about one-quarter of a micron of tissue. (Tr. 279; CX 354).
The excimer laser is the only commercially available laser capable of removing very
small and very precise amounts of tissue without thermal damage to surrounding tissue.
CX 39 at 3; Tr. 279, 281- 282; Tr.4631- 4632; CX 148 at 6.

Laser vision correction apparatus is considered a medical device under the United
States Food, Drug and Cosmetic Act, and must go through the Food and Drug
Administration ("FDA") approval process. CX 296 at 8; CX 42 at 5; CX 39 at 5-6.

In March, 1998, when the Complaint issued in this matter, two firms marketed
excimer lasers to perform laser vision correction in the United States. In October, 1995,
Summit Technology, Inc.'s ("Summit") excimer laser was approved by the FDA. (CX
296). In March, 1996, VISX's excimer laser was approved by the FDA. Prior to these
dates, Summit and VISX had obtained FDA approval to market their excimer lasers in the
United States for therapeutic (non-refractive) uses. (See, Tr. 3377; Tr. 3404).

Summit manufactures and sells two excimer lasers used to perform laser vision
correction. Each Summit laser uses a wide area ablation technique. One of Summit's
lasers uses an iris diaphragm to control the ablation of the cornea. Summit also has a
laser model that uses an ablatable mask. When using an ablatable mask, the ablation is
controlled by the thickness of the mask itself. Stipulation No. 6; Tr. 3131; Tr. 390;
Stipulation No. 58; Tr. 3130-3133; CX 145; CX 146 (S 22 007003); CX 147 (S 22
006956-62).

- In October, 1995, Summit's iris excimer laser was approved by the FDA for the
treatment of myopia between 1.5 and 7 diopters. Summit recently received approval for
its ablatable mask system, which corrects for myopia, but has not yet received approval to
correct for myopic astigmatism or hyperopia. RX 1312 at 8; Tr. 3131-3134; Tr. 5071;
RX-1566 at 259. .

Historical Background of the ‘388 Patent

Physicians have known for centuries that "volumetric removal" of corneal tissue
alters the cornea's optical properties. Until recently, comneal surgery was performed
mechanically, using scalpels, lathes and burrs. (CX-198-A; Tr.1811, 1850-1851; Tr.
4714). More recently, lasers have been added to the surgeon’s toolbox.
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On November 17, 1983, Dr. Francis L'Esperance, an ophthalmologist involved in
the formation of Taunton, filed patent application No. 552,983 relating to the use of
ultraviolet laser radiation in corneal surgery. (CX 211-A; CX 23, at 0003869, 0003908).
Subsequently, Dr. L'Esperance received a number of patents covering methods and
apparatus involving laser vision correction. One of these U.S. Patents, No. 4,665,913
('913 patent), issued on May 19, 1987. The '913 patent was owned by Taunton, and traces
its priority date of November 17, 1983, back to Patent Application No. 552,983. That
application was continued in part on June 24, 1985, by patent Application No. 748,358,
which matured into the issued patent. CX 21 A-K; CX 342 (VISX/FTC10804483) at 11-
12); Tr.2493; Tr. 2620; Stipulation Nos. 26, 27; CX 211-A, RX 144].

In 1987, VISX California owned no patents, and Dr. Munnerlyn had one patent
application pending. The next year, VISX California became the assignee of a U.S.
Patent Application No. 561,804, filed on December 15, 1983, by Dr. Trokel. Tr. 3695--

3696; CX 342 at 11; RX 1064.

Dr. Trokel's application concerned the use of an argon-fluoride excimer laser or
other source capable of generating pulsed far-ultraviolet radiation through a mask to
remove tissue, peripherally or centrally, from the optical area to steepen or flatten the
cornea. (Tr. 2081-2082; RX-1507 at 152415). Seventeen claims in the application were
apparatus claims, and sixteen were method claims. Of 33 claims total, only two, claims
15 and 32, referred specifically to the eye or cornea. The other claims related to "tissue or
other biological matter," teeth caries (claims 16 and 33) or skin lesions (claim 17). CX
117, pp.152419-152421; RX-1507; Tr. 702-16, 852, 855.

Dr. Trokel's application was reviewed at the PTO by the same examiner, David
Shay, who, as an Assistant Examiner, reviewed the L'Esperance application which
matured into the '913 patent. CX 211-A; CX-327-A; Tr.2468-2469, 2472, 2493; Tr.4760.
VISX and Complaint Counsel agreed, pursuant to PTO policy, that
neither would attempt to call Examiner Shay (hereinafter, Examiner) as a witness in this
proceeding.

Dr. Trokel's Application No. 561,804 was continued on May, 2, 1986, with
Application No. 859,212. That application was continued again, with Application No.
109,812, filed on October 16, 1987. CX-327-A; Tr. 2490.

Dr. Trokel copied claims 1 and 2 of U.S. Patent No. 4,665,913 into Patent
Application No. 109,812 in order to provoke an interference with Patent No. 4,665,913.
Stipulation 42; CX-212.

On September 30, 1988, the PTO declared Interference Proceeding 102,026
between Dr. Trokel (on U.S. Patent Application No. 109,812 ) and Dr. L'Esperance (on
his issued patent, U.S. Patent No. 4,665,913). Dr. L'Esperance was the "senior party" in
the interference proceeding and Dr. Trokel was the "junior party.” Examiner-in-Chief
James Boler (hereinafter, Examiner-in-Chief) was assigned to preside over the
preliminary stages of the interference. Stipulations 22, 23, 43; Tr. 255; Tr. 4909-4910.
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An interference is a proceeding instituted in the PTO before the Board of Patent
Appeals and Interferences, (hereinafter the Board), to determine any question of
patentability and priority of invention between two or more parties claiming the same
patentable invention. When declaring an interference, the PTO formulates an interference
count which sets forth the interfering subject matter. The PTO designates claims from
each party's application or patent as corresponding to the interference count it has
formulated. 37 C.F.R. §1.601(i); Stipulations 44-46.

In the Trokel/L'Esperance interference, the PTO did not formulate a new
interference count, but designated claim 41 from the Trokel application and claim | from
the L'Esperance '913 patent, which were identically worded, as the count. In addition,
claims 42 to 50 of the Trokel application, and claims 2 and 15-38 of the L'Esperance '913
patent were designated as corresponding to the count which means that they were either
exactly the same as, or obvious in view of, what was in the count. RX 1; CX 392;
Tr.4896-4897, 4898.

On August 30, 1988, Dr. Trokel assigned the rights to his patent application to
VISX California. Dr. Trokel associated himself with VISX to secure the financial
backing needed to challenge Dr. L'Esperance in an interference proceeding. VISX
acquired the Trokel application with the intent to pursue the interference with ‘
L'Esperance’s '913 patent. CX 23, p. 0003857; Tr. 3671-3673; Tr. 844-847, 852-853.

The record shows that Dr. Munnerlyn also copied claims from three patents issued
to Dr. L'Esperance for the purpose of provoking interferences with those patents. The
PTO declared three interferences on August 1, 1989: interference number 102,073
involved U. S. Patent No. 4,770,172, which had issued on September 13, 1988;
interference number 102,182 involved U. S. Patent No. 4,773,414, which had issued on
September 27, 1988; and interference number 102,183 involved U. S. Patent No.
4,798,204, which had issued on January 17, 1989. Stipulation 28; CX 342; VISX/FTC
108044-83); CX 37 (Table, dated 11/4/92).

None of the four interferences proceeded to a litigated conclusion. During the
interference proceedings, VISX California and Taunton opened merger negotiations, and
on April 6, 1990, VISX California and Taunton signed a letter of intent to merge. CX 23,
(VISX 0003818-918) at 27-28; Stipulation No. 29.

On November 27, 1990, Taunton consummated its acquisition of VISX
California. After the merger of Taunton and VISX California, Taunton renamed itself
VISX, Inc., and became the common owner of the L'Esperance patents and the
Munnerlyn and Trokel patent applications involved in the interferences. Stipulation No.
31; CX 23 (VISX 0003818-918) at 20.

Under patent office rules, VISX, as the common owner of the patents and
applications in the interferences, was obligated to resolve the interferences. An official of
the merged firm, Dr. Munnerlyn, determined which inventor should be awarded priority
in each interference and advised the PTO, which then issued orders implementing the
decisions. The Trokel Interference was resolved in favor of Dr. Trokel. Stipulation No.
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32; CX 63 (PTO Judgment and Termination of Proceeding, dated 1/16/91, for
Interference 102,026 (VISX 0014813-14)); 37 C.F.R. § 1.78 (c); CX 23 (Amendment No.
3 to the Sec Form S-4 Registration Statement of Taunton Technologies, dated 10/3/90
(VISX 0003818-918)) at VISX 0003855.

VISX continued the prosecution of the Trokel 109,812 application after it
emerged from the interference. This application matured into U.S. Patent No. 5,108,388
('388 patent) on April 28, 1992. Claims 4 and 5 of the '388 patent correspond to claims
41 and 50, which had been awarded priority over the L'Esperance claims involved in the
interference and had formerly been in the '913 patent. Stipulations 33, 48; Tr. 2559.

Pillar Point Partners (hereinafter P?)

Following the merger of VISX and Taunton, VISX entered into a patent pool with
its other potential rival, Summit. P* was formed on June 3, 1992. Summit and VISX
each created wholly owned subsidiaries (Summit Partner, Inc., and VISX Partner, Inc.),
which became partners in Pillar Point. In forming the partnership, VISX and Summit
pooled their laser vision correction and laser vision correction-related patents, including
the '388 patent. Stipulation No. 54; CX 47 (VISX 036412-24) at 36419; CX 45 P3
agreement) at VISX 002102; CX 296 at 5-6.

Under the terms of the P* agreement, the partners set a fee that each firm would
pay into the partnership each time either firm's machine performed a laser vision
correction procedure. The fee is known as a per-procedure fee. The P? agreement called
for VISX and Summit to each submit a proposed level for the fee between $30 and $250,
and the highest proposal determined the level of the fee. In 1995, VISX and Summit each
submitted a proposed level for the fee: VISX proposed $175 and Summit proposed $250.
The fee was therefore set at $250. CX 45 at VISX 002171; CX 233-A; CX 157 at 68; Tr.
3180. :

During the time the pool was in existence, each firm collected a per-procedure fee
from its customers and paid that fee into the pool. Under the agreement, P* passed the fee
revenue back to VISX and Summit. VISX's share of the revenue was $140 and Summit's
share was $110. CX 296 at 10; Tr. 3402; CX 45 at VISX 002164; CX 53 at 6-7; RX
1312 at 25946-7; CX 233-A; CX 297 at 7; CX 296 at 5-6; CX 157 at 76 - 83; CX 43 at
43; Tr. 1277-1279.

VISX enforces the per-procedure fee by requiring a keycard to operate its laser. In
order to operate a VISX excimer laser, a VISX keycard must be inserted into the machine.
The price of a VISX keycard is $260. According to VISX, $250 constitutes a payment for
intellectual property rights that is paid to VISX each time its excimer laser is used, and
$10 is for the card. (Tr. 3181; 446-447; 3380; 3389.). The procedure fee represents the
means by which VISX seeks to recover its $100 million investment in research,
development, and clinical trials. Absent the per-procedure fee, VISX would have had to
charge approximately $3-4 million per machine to recover its investment. At that price, it
is unlikely that many doctors would have purchased machines. Tr. 3418-3419.
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41.

44,
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46.

VISX and Summit entered into a consent decree with the Commission, (CX 344
(Agreement Containing Consent Order to Cease and Desist in the Matter of Summit
Technology, Inc., & VISX, Inc.); CX 291), pursuant to which P> was dissolved in June,
1998. The Consent Order does not preclude Summit or VISX from separately
establishing and independently imposing per-procedure fees.

Duty of Candor

Patent applicants, their attorneys, and others substantively involved in the
application process have a continuing duty of candor and good faith, including an
obligation to bring material prior art to the attention of the examiner during the course of
a patent prosecution. CX 376 (37 C.F.R. § 1.56); Tr. 2461; Tr. 800-807, 796-797; Tr.
4225,4386-4387;,4168,4177-4178.

This duty to bring material prior art to the attention of the examiner applied to Dr.
Trokel. He reviewed the application and the prior art search made before the application
was filed, commented on the language of the claims, and suggested changes incorporated
into the claims by his attorney. Tr. 800-805.

This duty to bring material prior art to the attention of the examiner also applied
to Dr. Munnerlyn, the Chief Executive Officer of the assignee of the patent application,
by virtue of his substantive involvement in the application process. (Tr. 4225, 4386-
4387), to Charles Gholz, an attorney and member of the patent bar who represented VISX
during the interference and prosecution of the application, (Tr.4168, 4177-4178), and to
two patent attorneys, Feldman 'and Berger, who represented Dr. Trokel in the prosecution
of his patent application before the PTO. Tr. 796-797, 805-807.

A duty of candor and good faith is imposed upon applicants and their
representatives before the PTO, because the PTO staff, while highly capable and
qualified, is nevertheless faced with a vast amount of material. As a consequence, the
PTO staff requires the candid and honest assistance of applicants. Tr. 2460-2461.

Patent Examiners are subject to work production quotas, (Tr. 2485-2487; Tr.
4979), and are limited not only by the fact that they often are not as familiar with a given
technology as the applicant, but by the amount of time it takes to read and understand the
application. In general, an examiner's research for prior art references does not relieve the
applicant of, or in any way diminish, the duty of candor and honesty in dealing with the
PTO. Tr. 2487-2489.

A patent applicant should not assume that an examiner will necessarily remember,
when examining a particular application, other applications which the examiner is
exarmining or has examined in the past. (MPEP § 2004 (1989); Tr. 2571; MPEP §
2001.06(b) (1989); Tr. 2573). However, neither MPEP § 2001.06 (CX 276) nor MPEP §
2004 (CX 376) state that an applicant cannot rely on the examiner of a particular
application to be aware of applications belonging to the same applicant or assignee.
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48.

49.

52.

53.

Complaint Counsel called Joseph V. Colaianni as an expert witness in this
proceeding. Colaianni is an attorney and head of the Intellectual Property Group at the
law firm of Patton Boggs. From 1970 until 1984, he was a Judge on the U.S. Court of
Claims. Since leaving the Court, he has specialized in a variety of patent matters,
including litigation, patent prosecution, and inequitable conduct. Although his personal
experience in handling patent interference proceedings, in particular, is limited, (Tr. 2444,
Tr. 2436-3056), he was qualified to testify as an expert witness. Colaianni explained that
§ 2004 of the MPEP contains suggestions, not requirements. (Tr. 3019-3020, 3026-3028,
3030-3035). He also explained that MPEP § 2001.06 does not specifically apply to
interferences, but provides general guidelines. (Tr. 3019-3020).

Colaianni further testified, in confirmation of testimony he had previously given
in a state court proceeding, that if two applications are pending before the same examiner
at the same time and involve similar subject matter or technology, it is not necessary to
cite the references from either application in the other application, because the examiner
has both applications before him, and will be aware of the content in both applications.
Tr. 3030-3035; RX 1512.

Prior Art

Prior art consists of (a) articles, speeches, or other information available before
the filing of a patent application or before the date of invention, and (b) U.S. Patents filed
before the filing of the application at issue. A U.S. patent is available as prior art after it
is granted. 35 U.S.C. § 102 (1995); Tr. 2455-2456.

An invention is not navel and is said to be "anticipated" if it is disclosed in a
single prior art reference before the applicant's date of invention or more than a year
before the applicant's filing date. (35 U.S.C. § 102 (1995); Tr. 2454; Tr. 4763-4764). The
parties in this proceeding agree that none of the prior art references at issue in this case
anticipates any of the claims of the '388 patent. See e.g. Tr. 2063-2065; Tr. 2972.

An invention is not patentable if it (a) is disclosed through the combined teachings
of two or more prior art references before the applicant's date of invention or more than
one year before the applicant's filing date, and (b) there is a suggestion in the prior art to
combine the teachings of two or more prior art references. Prior art teachings cannot be -
combined with hindsight, and objective evidence of non-obviousness must be considered.
35 U.S.C.§103(1995); Tr.2454-2455; 4764.

The Manual of Patent Examining Procedures ("MPEP") is an authoritative source
detailing the patent examination process. It is primarily a set of instructions from the
Commissioner to the examining corps of the Patent Office. It sets forth the details of
PTO examinations, is made available to the public, and describes procedures on which
the public can rely. It is, however, advisory in nature. Tr. 2458.

A patent applicant can bring prior art to the attention of the examiner even if the
reference, in the applicant's view, does not affect the patentability of the claims. (CX
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377). There is no duty to cite to the examiner prior art which the applicant believes does
not affect the patentability of the claims. Section 2004, paragraph 13 of the MPEP
suggests that applicants not disclose prior art which, they believe, does not affect the
patentability of the claims. Tr. 3029.

Prior art that would impair the patentability of the applicant's claims or cause the
claims to be limited must be disclosed if the applicant is aware of it. CX 375 at Sec.
1.56(a); Tr. 2464.

If doubt exists regarding the materiality of prior art, the desirable and safest course
is to submit the information to the examiner so that the examiner may determine its
relevance. MPEP § 2004 (1989); Tr. 2462-2464, Tr. 2470 -2471; CX 377; Tr. 2571-
2572; Tr. 3026-3028.

Not all prior art references cited to or considered by the examiner will appear on
the cover of the patent.- Of the four prior art patents cited by Dr. Trokel in column one of
the '388 patent, three of them were not listed by Examiner Shay on the face of the '388
patent. Tr. 2763-2767.

Methods of bringing prior art to the attention of the examiner include filing an
Information Disclosure Statement (IDS), citing it in the specifications of the application
or in conference, and by way of amendments or supplemental IDS filings. Tr. 2465-2467;
37 C.F.R. § 1.56 (1989); 37 C.F.R. §§ 1.97(b)-(d), 1.98 (1989).

An IDS should, among other things, identify the prior art to be considered by the
examiner, state the relevance of the prior art, and attach a copy of the prior art. (Tr. 24635 -
2467;37 CFR 1.97, 1.98). A patent applicant is permitted to submit multiple IDS’s,
including supplements after the initial filing, to bring additional prior art references to the
examiner's attention. (Tr. 2468-77). The rule at 37 C.F.R. §1.98 only concerns IDSs
pursuant to 37 C.F.R. §§ 1.97 and 1.99. In reviewing an IDS, an examiner must note, in
writing, prior art submitted by the applicant but not considered by the examiner. Tr. 2473-
2474,

Prior art may also be brought to the attention of the examiner during an interview.
While the MPEP does not have the force of law, it provides, as a matter of policy, that the
applicant or the examiner, following an Examiner Interview, is expected to provide a
written record of the interview and identify the specific prior art discussed. (MPEP
§713.04 (1990); Tr. 2467). Applicants are given the opportunity to correct the examiner
interview summary record, (Tr. 2627, 2630-2631), but the examiner would not
necessarily write down references that were not applicable. Tr. 4857-4858.

The MPEP contains very specific instructions to examiners to make a record of
their process of finding and analyzing prior art during the course of an examination. For
example, in MPEP Section 717.05, examiners are told to record their searches in the PTO
reference classification system, their consideration of periodicals such as Popular
Mechanics and sources, such as the Sears Roebuck catalogue, and to note even cursory
searches. Under MPEP Section 717.05, an examiner is supposed to record a consultation
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with another examiner discussing where he or she might search. On an IDS form
received from an applicant, the examiner is required to initial a citation if considered, and
to draw a line through it if it is not considered. Tr. 4939- 4940; MPEP Section 717.05;
Tr. 2473-2474.

Prior Art Allegedly Withheld

The Complaint alleges that four material prior art references were not disclosed to
the examiner in connection with the prosecution of Trokel '388. These four prior art
references are:

(1) Richard H. Keates, Leno S. Pedrotti, Hugo Weichel, William H. Possel, Carbon
Dioxide Laser Beam Control for Corneal Surgery, 12 Ophthalmic Surgery 117 (1981)
(Keates) CX 30;

(2) U.S. Patent Number 4, 784,135 ( ‘135 or IBM patent or Blum patent) CX 184;

(3) Dr. Manfred Karp's German Patent Application DE 3, 148,748, dated December 1981
(Karp) CX 190; CX 357; and

(4) L. Girard, Advanced Techniques in Ophthalmic Microsurgery, Comeal Surgery
(1981) (Girard) CX 359.

For the purpose of providing a brief introduction, Keates discloses the use of a
CO02 laser in corneal surgery to make incisions for RK and to reshape comeal tissue. The
reference disclosed that the CO2 laser produced residual thermal damage. Dr. Keates
worked to minimize the thermal damage and thought the CO2 laser could be
an ideal surgical tool, but it never achieved clinical success as a refractive surgical
instrument. (Tr. 539, 596, 604-605). Dr. Keates appeared as a witness called by
Complaint Counsel. He is a Professor of Ophthalmology at New York Medical College,
and Director Consultant to Autonomous Technologies of Orlando, Florida, and author of
the allegedly withheld Keares reference. Tr.483-692

The ' 135 patent discloses the use of a 193nm excimer laser to produce a unique
laser-tissue interaction known as photoablative decomposition when laser light photons
with energy of at least Sev are absorbed by protein molecules in tissue, and rather than
heat up, the energy is sufficient to break the chemical bonds of the tissue molecules
causing tiny fragments of tissue to explode away from the surface. (CX 184 (the '135
patent at colt 3, lines 14-16, 54-63, colt 7, lines 9-17, 23-37); Tr. 1875-1877). Asthe
fragments of tissue are "disconnected” from the substrate, they leave the surface at high
velocity and can carry with them any energy beyond that which was needed to break the
bonds. If they carry all the excess energy with them, the process does not cause thermal
damage to the remaining tissue. If too much energy is applied initially, the fragmenting
process may not carry off excess energy, and heating or thermal damage can occur. CX
184 (the '135 patent); Tr. 1877-1878; Tr. 4630).
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Karp discloses an apparatus combining a laser scalpel and a computer. Karp
teaches directing a undisclosed type of laser at the cornea for the purpose of making
incisions according to a predetermined pattern, using the laser as a surgical tool to form
scars. Karp specifically discloses the use of this apparatus to perform operations such as
radial keratotomy as described by Dr. Fyodorov. Such procedures necessarily result in
depth penetration into the stroma. (CX 189; CX 190; CX 357 (Karp); Tr 1862-1863;
1939-1939; Tr. 2537-2538; Tr. 3895-3896, 3952). The record indicates, however, that
Karp misapprehends how to perform radial keratotomy to the extent that RK requires
relaxing cuts while Karp discloses scarring which may contract the cornea. (Tr. 4539-
4540).

Girard discloses a broad range of therapeutic and refractive surgical techniques.
These techniques include superficial keratectomy, keratoabrasion, radial keratotomy, and
keratomileusis. Girard describes the pioneering work of Dr. Jose Barraquer on
fundamental refractive surgery techniques to correct nearsightedness, farsightedness and
astigmatism. It discloses a technique to correct myopia and hyperopia, called
keratomileusis, which entails reshaping the cornea through volumetric removal of comeal
tissue from the posterior surface of a lenticle cut from the comea. CX 359 (Girard); Tr.
1871-1875, 1955-1958. The removal of tissue from the anterior surface of the comea
(such as in superficial keratectomy) is described in a chapter devoted to therapeutic, not
refractive techniques, and there is no suggestion that it should be used for refractive

purposes. CX 359.

An IDS was not submitted for these references in connection with the prosecution
of the Trokel '388. (Tr. 2477-2478). It is also undisputed that, in connection with the '388
patent prosecution, no examiner's interview report listed Karp, Blum, or Girard as having
been discussed in connection with the prosecution of Trokel '388. (Tr.2478). The Keates
article was discussed with the Examiner on September 24, 1991, in connection with two
L'Esperance applications and two pending Trokel applications, one of which included the
application which matured into the ‘388 patent. RX 1515, 1516, 1517; Tr. 3702-3705; Tr.
4339; 4345; Tr. 2834-2835, 2838.

None of these references are listed on the cover page of the '388 patent. The
listing of a reference on the first page of the patent demonstrates that the examiner
considered the reference. (CX 327 A; Tr. 2585, 2569, 2491). As previously mentioned,
however, not all prior art references cited to or considered by the examiner will appear on
the front of the patent, and of the four prior art patents cited by Dr. Trokel in column one
of the "388 patent, three of them were not listed by the Examiner on the face of the '388
patent. Tr. 2763 - 2767. ‘

The '388 patent file wrapper does not indicate that the Examiner specifically
considered the four prior art references. Likewise, there is no evidence in the ‘388 patent
file wrapper that the Examiner affirmatively noted that he chose not to consider the four
prior art references. Tr. 2478-2479.

References in a particular class in the PTO classification system are found in file
drawers sometimes referred to as "shoes”. The cover sheet of the '388 patent and the file
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74.

history reveal that the Examiner conducted several prior art searches in the "shoes" where
the '135 patent and Karp are ordinarily filed. Of course, the fact that the Examiner
searched in those shoes does not necessarily mean that he considered those references.
The examiner might have overlooked a document in the shoe or material may have been
removed from a shoe. The fact that examiners do their own searches does not abrogate
the duty of candor because examiners may miss or overlook art. Colaianni thus opined
that he would not have declined to bring the Blum patent or the Karp reference to the
attention of the examiner even if he knew that the examiner had searched in the shoes
containing those references. Tr. 2624-2625, 2771-2784, 2786; Tr. 4904-4905.

Citation of a reference during an interference proceeding may be sufficient to
bring the reference to the attention of the examiner during the course of patent
prosecution. Colaianni testified during cross-examination that the interference was part
of the prosecution process of the '388 application. Tr. 3005 - 3006.

Respondent called Saul I. Serota as an expert witness in this proceeding. Serota is
a patent consuitant and was formerly Chief Administrative Patent Judge, U.S. Patent and
Trademark Office, Board of Patent Appeals and Interferences. (Tr. 4738-4989). Asa
qualified patent expert, Serota testified that once a reference is cited to the examiner for
any purpose, the reference is considered to be before the examiner for all purposes,
(Tr. 4987-4988), and Colaianni acknowledged that if a reference is before an examiner, it
may be assumed that the examiner read it. Tr. 2837.

The L'Esperance '913 Patent

The '913 patent claimed the use of ultraviolet radiation to achieve controlled
ablative photo decomposition of portions of the cornea in order to change the optical
properties of the eye. (Order No. | para. 6).- Prior art references in the '913 patent
included the Karp reference, the Girard reference, and the European counterpart to the
Blum patent. (Order No. 1 para. 10.). As previously noted, Examiner Shay was the
Assistant Examiner on the ‘913 patent.

The '026 Interference

In October 1987, Dr. Trokel filed an amendment to his patent application, which
added claims 41 through 50. (Order No. 1 Para.8). Four of these claims were copied
directly from L'Esperance's '913 patent in order to provoke an interference with the '913
patent. In particular, claim 1 of the '913 patent is identical to claim 41, which became
claim 4 of the '388 patent. Dr. Trokel informed the examiner that the six other claims
were drawn to the same invention. (Stip.Para. 42; Order No. 1 Para. 9.)

At the time of his deposition on November 23-24, 1998, Colaianni had not
formed any conclusions about what went on during the Trokel/L'Esperance interference,
(Tr. 2643), he did not know the procedural steps the PTO followed to determine whether
or not to declare an interference (Tr. 2644), nor did he know whether or not before
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deciding to declare an interference, the PTO is required to make a determination that the
claims in the application which correspond to the count are patentable to the applicant.
Tr. 2644-2645.

To institute an interference, a Primary Examiner fills out a Form 850, and
forwards it to the Board, which has exclusive jurisdiction over the interference. (Tr. 2669-
2670). On July 22, 1988, Examiner Lee Cohen, assisted by Examiner Shay, completed
an initial interference memorandum on Form PTO-850. (RX-1). In the Form 850,
Examiner Cohen found Dr. Trokel's claims 41-43 and 45-50 to be allowabie to Dr.
Trokel. Examiner Cohen found that Dr. Trokel's claims 3-3, 34-40 and 44 were non-
allowable. RX-1; Order No. 1 Para. 11.

Prior to completion of Form-850 (RX-1), Examiner Shay and Primary Examiner
Cohen had before them the L'Esperance '913 Patent application files and the Trokel
application files (including parent applications). (Tr. 4761-4762). In preparing Form 850
and deciding whether or not the Trokel claims were allowable for purposes of Form-850
(RX-1), the Examiners were expected to review the prior art references contained in the
'913 Patent application files, (Tr. 4767), including the Karp and Girard references which
were cited in the '913 file history, (Tr. 4767-4768; RX-1561), the "Background of the
Invention" section of the L'Esperance '913 Patent which disclosed that carbon dioxide
lasers had been used to perform surgery on the eye, (Tr. 4768-4769; RX-1561), and the
Laser Focus article, which was cited in the Trokel patent application prosecution history.
Tr. 4770-4771; RX-1561.

The term "allowable” in Form 850 encompasses all of the statutory requirements
of Title 35, U.S.C. Sections 101, 102, 103 and 112. (Tr. 4763). The determination that
claims are "allowable" for purposes of Form 850 indicates that the examiner reviewed the
prior art references contained within the application files for the interfering patent and
patent application, (Tr. 4764-4765), and determined that some of Trokel's claims were
allowable over prior art and some were nonallowable. Tr. 4765-4766; See also, § 2307.02
of the MPEP (RX-1513); Tr. 2739-2744.

The Examiner-in-Chief verifies that the claims of the interfering patent and patent
application are patentable. If they are not patentable, there is no reason to set up an
interference. (Tr. 4758). On September 30, 1988, the Examiner-in-Chief declared
Interference Proceeding No. 102,026 (the "026 interference”) between Dr. Trokel's U.S.
patent application No. 109,812 and the '913 patent. (CX 10; Order Specifying Undisputed
Facts Regarding VISX's Summary Decision Motion No. 1 ~ 12; Stip. 1l 43). By
annotating the Form-850 (RX 1) with "OK, JRB," the Examiner-in-Chief found, in this
instance, the interference in a condition to be declared. (Tr. 4771-4772; RX 1561). The
Examiner-in-Chief thereafter presided over the '026 interference. Order No. 1 Para. 13. -

At the commencement of an interference, the Board receives copies of the
application files of the interfering patent and patent application including the files of
parent applications, and any references that were cited therein. (Tr. 4756-4757). Asa
matter of practice, copies of prior art references applied during the course of the
prosecution are kept in the back of the application for the convenience of the examiner.
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(Tr. 4753-4754, 4974). A copy of the Karp reference is contained in the file history of
the '913 Patent. Tr. 4975-4976; CX 396 at Z-239. '

In 1988, Dr. Trokel assigned his patent application to VISX California. (Order
No. 1 Para. 14; Tr. 3671). VISX intended to pursue the '026 interference when it
acquired these rights. (Tr. 3673). Dr. Munnerlyn retained Charles L. Gholz, a partner in
the law firm of Oblon, Fisher, Spivak, McClelland & Maier to represent VISX California
in the '026 interference. Tr. 3673-3674.

For the past 15-17 years, Gholz, has been employed as an attorney with the law
firm of Oblon, Spivak, McClelland,Maier,& Neustadt. He is chairman of the patent
interference section of his firm. (Tr. 4171-4172). He has represented VISX since 1988,
and appeared on its behalf before the PTO in both the '026 interference proceeding and
the subsequent prosecution of the '388 patent. (Tr. 4178). Gholz is an experienced
lawyer in the area of patent interference proceedings, and has published numerous articles
on patent issues in leading intellectual property journals, including an annual article in the
Journal of the Patent and Trademark Society analyzing recent Federal Circuit opinions in
the area of patent interferences. (Tr. 4182-4184). One of his articles, in the APLA
Quarterly Journal, addressed the serious criminal and disciplinary consequences for
lawyers found to have committed inequitable conduct. (Tr. 4192-4195). Respondent
called Gholz to testify in this proceeding. Tr. 4167-4480.

Dr. Munnerlyn looked to Gholz to guide VISX through the interference process.
(Tr. 3687). It was Gholz's responsibility to communicate with the PTO on VISX's behalf
and to determine what to disclose to the PTO. (Tr. 3676). It also was Gholz's
responsibility to decide what types of motions to file and how to respond to motions by
thé party L'Esperance. Dr. Munnerlyn's role was to provide technical assistance to Gholz.
Tr. 3675, 3687.

On January 30, 1989, VISX filed the Party Trokel's Motion No. 4, which sought
to designate certain L'Esperance claims as corresponding to the court in interference.
(CX-126; RX-1536, Tab 6). In this motion, VISX expressly cited the Blum patent and
the Keates article, among other references, and also submitted copies of the references in
support of the motion. ( CX 135; RX 1536 at Tab 11; RX 1536 at Tab 14; Tr. 4257-
4259). In filing Motion 4, Gholz expected that the Examiner-in-Chief would see and
review the references. Tr. 4256-4257; 4259-4260.

On January 30, 1989, VISX filed The Party Trokel's Motion No. 5, for judgment
pursuant to 37 C.F.R. § 1.633(a). (RX-1536, Tab 7; Tr. 4241). In this motion, VISX
claimed that L'Esperance had committed fraud by failing to cite the Karp reference to the
Patent Office during the prosecution of the '913 patent. (RX 1536, Tab 7.) In that motion
and in its subsequent reply brief, VISX claimed that the Karp reference was more
material to certain L'Esperance claims (18-24, 55 and 56) that were not part of the

 interference than any other prior art before the PTO. (Id.; RX 1536, Tab 23; CX 143.)
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In Motion No. 5, VISX specifically noted that it was not claiming that the Karp
reference was pertinent to any of L'Esperance's sculpting claims that were part of the
interference. (RX 1536, Tab 23 at 5 n.9; CX 143 at 5 n.9.) At the time Motion No. 5 was
filed, Dr. Munnerlyn understood that L'Esperance claims 18-24, 55 and 56 pertained to
the use of a computer-controlled laser to scan RK-like incisions into the cornea. The '388
Patent does not disclose scanning. (Tr. 4799-4800). Dr. Munnerlyn believed that the
Karp reference was material to the L'Esperance claims because the Karp reference
described control of a laser beam with a computer. Tr. 3744; 3803-3804; 3811-3812.

If Motion No. 5 had succeeded, judgment would have been entered against the
Party L'Esperance; the '388 application would have gone back into ex parte prosecution;
and the Examiner would have had to review Motion No 35, (Tr. 4241-4242), which
included the Karp reference as a prior art reference. Tr. 4242-4243.

Gholz submitted an exhibit list to the PTO which contained the Karp reference,
the Blum patent, and the Keates article. Tr. 4260-4261.

On November 24, 1989, the Examiner-in-Chief issued his decision on
preliminary motions in the interference. The decision: (a.) denied Trokel's Motion 4, and
in so doing, the Examiner-in-Chief expressly discussed the Blum patent and the Keates
article, (RX 114 at 146352); and ( b.) denied Trokel's Motion 5, (RX 114 at 146351).

The decision also found Trokel's claims 41-50 claims, "are broad enough to read on
merely providing incisions in the cornea by means of ultraviolet radiation...such incisions
result in the removal of some comeal tissue as called for in claim 41 or redefinition of the
anterior surface of the comnea as set forth in claim 50." /d. at 146355.

In rendering his decision on the preliminary motions (RX 114), the Blum patent,
the Keates article, and the Karp reference were before the Examiner-in-Chief. (Tr. 4818,
4820). The parties to the interference could reasonably expect the Examiner-in-Chief to
consider patentability with respect to Blum, Keates, and Karp. Tr. 4823-4825.

In a December 1, 1989 letter, Gholz wrote to Dr. Munnerlyn concerning the
Examiner-in-Chief's decision on preliminary motions and Troke! claims not in the
interference. (CX-197.) He discussed the fact that the Laser Focus article was
antedateable, but a Taboada article was not. Gholz stated that the outlook for allowance
of those claims was "fairly bleak," particularly in light of the issuance of the Blum patent,
because the Blum patent was not antedateable under 35 U.S.C. §102(e). (Tr. 4268- 4273).
Dr. Trokel subsequently overcame these references by limiting his claims to comeal
tissue. Tr. 4275.

In deciding L'Esperance’s Motion for Reconsideration (RX-118), filed December
9, 1989, the Examiner-in-Chief had before him the L'Esperance '913 Patent file history
which included the Girard reference. Tr. 4838.

On January 16, 1990, Dr. Srinivasan testified in the '026 interference, pursuant to

VISX's subpoena. (RX 152; RX-543; Tr. 3682). Dr. Srinivasan was an IBM employee
who participated in the development of IBM's Blum patent, and who worked with Dr.
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97.
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Trokel at the IBM laboratory in July, 1983. ( CX-168 at 204314, Tr. 4230-4232; Tr.
3680-3682). Gholz expected that the Examiner-in-Chief would read Dr. Srinivasan's
testimony. Tr. 4232-4233.

Dr. Srinivasan's testimony substantiated Dr. Trokel's testimony about his July,
1983 experiments. (Tr. 3682; Tr.4237-4239). Gholz testified that he had no concem
about the Examiner-in-Chief reading Dr. Srinivasan's testimony and concluding that Dr.
Trokel's invention was not patentable in light of Dr. Srinivasan's prior work with the
excimer laser on biological tissue. Tr. 4236.

On January 3, 1990, the Party L'Esperance filed a motion for a special testimony
period which requested that a period be set to take testimony regarding the meaning of
claims 41 and 50 at the '388 application and the patentability of those claims if given the
meaning attributed to it by the Examiner-in-Chief in his decision on preliminary motions.
(RX-143 at 147461). L'Esperance's motion for a special testimony period on the
question of patentability of Trokel's claims 41 and 50 over the prior art was granted,
because the Examiner-in-Chief gave those claims 41 and 50 a broader interpretation than
either party. ( RX-1490; Order No. 1 Para. 21). '

Colaianni testified that upon granting the motion to set aside a special testimony
period in the Trokel/L'Esperance interference, the Examiner-in-Chief was aware of the
patentability issue. Tr.2897-2898.

The issue of patentability is always before an Examiner-in-Chief during an
interference proceeding. If any prior art references come to their attention which may
suggest unpatentability, they have a duty to take action to address those issues. (Tr. 4821).
The record also shows that it would be inappropria'te for the Board to ignore patentability
questions arising during an interference matter pending before it. Tr. 4842-4843.

During the period between April 4 and 6, 1990, VISX, California and Taunton
Technologies, Inc. agreed to merge. ( Stip.1t 29; Order No. 1 Para. 22). Following the
announcement of the impending merger of VISX California and Taunton, the PTO, on
April 16, 1990, granted a motion for a one-month suspension of the '026 interference.
The one-month suspension was later extended several times until judgment was entered
on the issue of priority against Dr. L'Esperance in the '026 interference. Stip. Para. 30;
Stip. 32; RX-202; Order No. 1 Para. 23.

Although as a result of the merger of VISX California and Taunton, no special
testimony was taken concerning the patentability of the claims over the prior art, (Tr.
4294-4296), the Examiner-in-Chief, on January 10, 1991, issued an order to show cause
why judgment should not be entered against claims 42 through 49 of the '388 application.
( RX-204; Order No. 1 Para. 24; Tr. 2919-2922). Had the Examiner-in-Chief also
concluded that Trokel claims 41 and 50 were unpatentable, he was required to so state in
an order to show cause. ( Tr. 2925). In response to the January 10, 1991, order to show
cause, VISX submitted a statement of non-opposition with respect to claims 42-49.
(Order No. 1 Para. 25; RX-205.)
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Colaianni testified that even after the parties to the Trokel/L'Esperance
interference resolved the issue of priority, the Examiner-in-Chief was statutorily
obligated to reject the Trokel claims if he believed they were unpatentable. (Tr. 2937).
Colaianni provided two possible explanations for the fact that claims 41 and 50 of the
Trokel application were not rejected. First, he suggested that the Examiner-in-Chief
simply did not consider the issue of whether claims 41 and 50 were patentable. Second,
he suggested that the issue of patentability was squarely in the Examiner-in-Chief's mind
because he had raised the issue in January 1990, and granted the special testimony period,
but, after thinking about the matter for a year, concluded only that claims 42 through 49
were unpatentable. (Tr. 2937). Colaianni thought that either explanation was plausible,
50/50, (Tr. 2937-2938), but he believed the Examiner-in-Chief never reached the
question of patentability of claims 41 and 50 over the prior art. ( Tr. 2937-2938). He

testified:

Q: Don't you know that he's statutorily obligated to reject the claims as unpatentable,
even if the parties agree who should get priority?

A: Yes
Q: But he didn't do that?

A: He didn't do it, but I'm not sure he considered it. But he didn't do it, so I'll grant
you that.

Q: So, he failed on his duty, is that your testimony?

A:-  No, I'm just saying that wasn't an issue before him.

Q: Or maybe it was squarely an issue because [Mr. Boler's] the one who raised it, and
after thinking about it for a year, all he concluded was 42 through 49 are
unpatentable.”

A: [ think either might be plausible, but I think it's equally plausible that he didn't
reach it. Tr.2937.

At trial, Colaianni changed his testimony from his prior testimony: a 50% chance became

a 0% chance. He sought to explain this change as follows:

Q: Okay. So, it's 50/50.

A: No, I don't think so. I think, as I reflect on it and as [ look at it now, there is no
way that he reached the question of patentability of 41 and 50 on the prior art.

Q: Okay, but at your deposition, it was 50/50.

A: No, I - I -- that's what it says, but I think, you know, you just wore me down, Mr.

-
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Shulman. You wore me down then but you're not going to wear me down today.
Tr. 2937-2938.

Colaianni acknowledged at trial that 50/50 is not clear and convincing evidence.
Tr. 2937-2938.

On January 16, 1991, a three judge panel of the Board, including Examiner-in-
Chief Boler, entered final judgment. The Board held: "Based on the record before us,
Stephen L. Trokel is entitled to a patent on his claims 41 and 50 but is not entitled to a
patent on his claims 42 through 49 corresponding to the count.” (RX-206; Order No. 1
para. 26.). The phrase "record before us" in the Board's decision, RX-206, included all
the documentation generated throughout the interference, as well as everything that was
in the patent application files. That record included Keates, Blum, Karp, and Girard.

At the outset of his deposition on November 23-24, 1998, Colaianni was unaware
that the Board had issued a final decision in which it concluded that Trokel was entitled
to a patent on claims 41 and 50 in his application. (Tr. 2892-2893). After he was shown
the Board's Final Decision, Colaianni testified that the "record" before the Board
mentioned in the Final Decision included all four prior art references at issue in this case:
Blum, Girard, Karp, and Keates. (Tr. 2908). After the lunch break, however, Colaianni
changed his testimony and opined that the record before the Board did not include any of
the four references, but rather was limited to three documents (referenced in this record as
RX-202, RX-204 and RX-205), which the Board specifically mentioned. (Tr. 2915-2918).
Consistent with Colaianni's original testimony on this issue, Serota and Gholz testified
that the "record before" the Board included all references on Trokel's exhibit list, on
L'Esperance's exhibit list, and in the file histories of the '388 application and the '913
patent. (Tr. 4302.) i

The settlement of the interference did not affect the Board's ability to address the
issue of a special testimony period established by the Examiner-in-Chief during
the interference or its consideration of patentability raised during the interference
proceeding by the Examiner-in-Chief . Tr. 4841-4845.

The Examiner-in-Chief raised the issue of patentability during the interference
proceeding based on a record which included copious citations to Karp, Blum, and
Keates, and a clear, unambiguous disclosure of Girard. (Tr. 4746). That same record
was before the Board, consisting of a three member panel including Examiner-in-Chief
Boler, when the Board decided the patentability issue in favor of Dr. Trokel. (Tr. 4747-
4748). The record before the Examiner-in-Chief and the Board included the prior art
references cited in Findings 72, supra, and 105-139, infra. The Board's final judgment
was a judgment on the ments.
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Prior Art References Cited During The '026 Interference
1. The Karp Reference

VISX cited Karp on pages 2 and 5-8 of The Party Trokel's Motion No. 5 on
January 30, 1989. (RX-1536atTab7.)

VISX identified Karp as Exhibit 7 in The Party Trokel's List of Exhibits
Submitted with its Preliminary Motions on January 30, 1989. (RX-1536 at Tab 10; Order
Specifying Undlsputed Facts Regarding VISX's Summary Decision Motion No. | para.
15.)

VISX submitted a copy of Karp marked as Exhibit 7 on January 30, 1989. (RX
1536 at Tab 12.) '

VISX identified a certified translation of Karp as Exhibit 8 in The Party Trokel's
List of Exhibits Submitted with its Preliminary Motions on January 30, 1989. (RX-1536
at Tab 10.)

VISX submitted a copy of a certified translation of Karp marked as Exhibit 8 on
January 30, 1989. (RX-1536 at Tab 13; Order Specifying Undisputed Facts Regarding
VISX's Summary Decision Motion No. 1 para 19.).

Taunton cited Karp on pages 3 and 6-8 of Senior Party L'Esperance’s Opposition
to Junior Party Trokel's Motion No. 5 on February 21, 1989. (RX-1536 at Tab 17.)

Taunton cited Karp on pages 3-7 of Affidavit of Roy C. Hopgood in Support of
Senior Party L'Esperance's Opposition to Jumor Party Trokel's Motion No. 5 on February
21, 1989. (RX- 1536 at Tab 18.)

Taunton submitted a copy of Karp as Exhibit 2 to Affidavit of Roy C. Hopgood
in Support of Senior Party L'Esperance's Opposition to Junior Party Trokel's Motion No.
5 on February 21, 1989. (RX-1536 at Tab 19.)

Taunton submitted a copy of a translation of Karp as Exhibit 5 to Affidavit of
Roy C. Hopgood in Support of Senior Party L'Esperance's Opposition to Junior Party
Trokel's Motion No. 5 on February 21, 1989. (RX-1536 at Tab 20.)

VISX cited Karp on pages 5-9 of The Party Trokel's chly to The Party
L'Esperance's Opposition to The Party Trokel's Motion No. 5 on March 8, 1989. (RX1536
at Tab 23; CX-143.).

The Karp reference was before the Examiner-in-Chief on at least ten occasions in

the '026 interference. (RX-1564 at 2-5; see generally Stip. Para. 52.). The Examiner-in-
Chief was aware of the Karp reference.
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2. The Girard Reference

The Girard reference was before the Examiner-in-Chief during the '026
interference. (RX-1564 at 2-5; see generally Stip. Al 53.). Specifically, Taunton cited
Girard on page 5 of Senior Party L'Esperance's Motion Under 37 C.F.R. § 1.633(c)(4) on
February 12, 1990. (RX-1536 at Tab 27; Order No. 1 para. 27.).

The Girard reference in the L'Esperance '913 Patent file history was pertinent to
the Examiner-in-Chief's decision on L'Esperance's motion for reconsideration (RX 118),
filed December 9, 1989. Tr. 4838.

3. The '135 (Blum) Patent

VISX cited Blum on pages 4 and 8 of The Party Trokel's Motion No. 4 on January
30, 1989. (RX-1536 at Tab 6; Order No. 1 para. 16.) Footnote 5 of Motion 4 states that
the Blum et al. patent discloses apparatus that can be used to scan the radiation beam over
a portion of the organic material to be etched." (Order No. 1 para 16.)

VISX cited Blum on pages 5-6 of The Party Trokel's Motion No. 13 on January
30, 1989. (RX-1536 at Tab 8.)

VISX cited Blum on page 3 of the Declaration of Roger F. Steinert on January 30,
1989. (RX-1536 at Tab 9.)

VISX identified Blum as Exhibit 5 in The Party Trokel's List of Exhibits
Submitted with its Preliminary Motions on January 30, 1989. (RX-1536 at Tab 10; Order
No. 1 para.l5.)

VISX submitted a copy of Blum marked as Exhibit 5 on January 30, 1989.
(RX1536 at Tab 11; Order No. 1 para. 18.)

Taunton cited Blum on page 4 of Senior Party L'Esperance's Opposition to Junior
Party Trokel's Motion No. 4 on February 21, 1989. (RX-1536 at Tab 15.)

Taunton cited Blum on pages 2-4 of the Declaration of Myron L. Wolbarsht in
Support of Senior Party L'Esperance’s Opposition to Junior Party Trokel's Motions Nos. 4
and 13 on February 21, 1989. (RX-1536 at Tab 16.).

Taunton cited Blum on page 3 of Senior Party L'Esperance's Opposition to Junior
Party Trokel's Contingent Motion No. 13 on February 21, 1989. (RX-1536 at Tab 21.)

The Examiner-in-Chief cited Blum on pages 2-3 of his Decision on Preliminary
Motions on November 24, 1989. (RX-1536 at Tab 26; Order No. | para 32.)

The Blum patent was before the Examiner-in-Chief on at least nine occasions in
the '026 interference. (RX-1564 at 2-3; see generally Stip. Para. 49.).
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4. The Keates Article

VISX cited Keates on page 6 of The Party Trokel's Motion No. 4 on January 30,
1989. (RX-1536 at Tab 6; Order No. 1 para 16.)

VISX cited Keates on pages 3 and 5 of The Party Trokel's Motion No. 13 on
January 30, 1989. (RX-1536 at Tab 8.)

VISX identified Keates as Exhibit 17 in The Party Trokel's List of Exhibits
Submitted with its Preliminary Motions, and submitted a copy of Keates to Examiner-in
Chief Boler on January 30, 1989. (RX-1536 et Tab 10; Order No. 1 Para. 15.)

VISX submitted a copy of Keates marked as Exhibit 17 on January 30, 1989.
(RX-1536 at Tab 14; Order No. 1 Para. 20.)

Taunton cited Keates on pages 4-5 of Senior Party L'Esperance's Opposition to
Junior Party Trokel's Motion No. 4 on February 21, 1989. (RX-1536 at Tab 15.)

Taunton cited Keates on pages 2 and 4-5 of the Declaration of Myron L.
Wolbarsht in Support of Senior Party L'Esperance’s Opposition to Junior Party Trokel's
Motions Nos. 4 and 13 on February 21, 1989. (RX-1536 at Tab 16.)

Taunton cited Keates on pages 2-3 of Senior Party L'Esperance’s Opposition to
Junior Party Trokel's Contingent Motion No. 13 on February 21, 1989. (RX- 1536 at Tab
21%) -

VISX cited Keates on page 2 of The Party Trokel's Reply to The Party
L'Esperance's Opposition to The Party Trokel's Motion No. 4 on March 8, 1989. (RX
1536 at Tab 22.)

VISX cited Keates on page 2 of The Party Trokel's Reply to The Party
L'Esperance's Opposition to The Party Trokel's Motion No. 13 on March 8, 1989. (RX

1536 at Tab 24.)

VISX cited Keates on page 1 of Second Declaration of Roger F. Steinert
Submitted by the Party Trokel on March 8, 1989. (RX-1536 at Tab 108.)

The Examiner-in-Chief cited Keates on page 2 of his Decision on Preliminary
Motions on November 24, 1989. (RX-1536 at Tab 26; Order Specifying Undisputed Facts
Regarding VISX's Summary Decision Motion No. 1 para 32.)

The Keates article was before the Examiner-in-Chief on at least eleven occasions
during the '026 interference proceedings. (RX-1564 at 2-5; see generally Stip. Para. 51.)
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'388 Prosecution/ Post-Interference

After the '026 interference terminated, the prosecution of Trokel's patent

- application resumed, (Stip.para. 33; Order No. 1 para. 30), with respect to claims not

involved in the '026 interference. (Order No. 1 para. 29). Gholz's law firm handled the
post-interference prosecution of the '388 application. Tr. 3701-3702.

Upon resumption of the ex parte prosecution, the matter was returned to
Examiner Shay, (Order No. 1 para.31), along with the interference files. (Tr. 4302-
4303). The examiner received those files, and, pursuant to MPEP 1302.12, ata
minimum, reviewed the decision on preliminary motions, (Tr. 4303, 4304; 4452-4453;
4471-4472). and when he was finished with the file, he returned it to the Service Branch
of the Board. MPEP 2363.

While they are adjudicated before different decision makers, the interference
proceeding is part of the prosecution of a patent application not something entirely
separate from the ex parte prosecution. (Tr. 4850-4852, 4984, 4988). Claims 4 and 5 of
the '388 Patent, previously Trokel's claims 41 and 50 in the interference, were found by
the Board to be patentable to Trokel. (Stip. 48). Tr. 4845-4846.

The MPEP instructs ex parte examiners to review those portions of decisions on
preliminary motions that relate to "motions to dissolve,” (MPEP Section 1302.12), which
now constitute any Rule 633(a) motions raising issues of patentability. (Tr. 2580).
Complaint Counsel cite no statute, rule, or regulation that states that a reference
disclosed during an interference must be resubmitted.

Colaianni testified that references cited in an interference are "a perfect example
of" things which should, pursuant to Sections 2001.06 (b) and (c) of the MPEP (CX-276),
be cited during an ex parte prosecution, (Tr.3021). Sections 2001.06(b) and (c) of the
MPEDP, create no specific duty to re-cite references. Colaianni testified:

Q: But you'd agree that in the language there [of MPEP sections 2001.06(b) and (c)],
1t doesn't clearly and unambiguously say anything about duties to recite references
cited in the interference, would you not?

A: [ think that it doesn't say that, but in my estimation, that's a perfect example of
where you should cite it. Tr. 3021.

It was Gholz's practice at the conclusion of an interference to fill out an IDS
identifying all the references cited during the interference so that the references would be
printed on the front of the patent. (Tr. 4304-4305; 4307-4308). Gholz testified that he
did not believe he was obligated to provide such a list, (Tr. 4306), and, in this instance, he
testified that he forgot to submit an IDS upon completion of the '026 interference. ( Tr.
4306-4307).

27



146.

147.

148.

149.

150.

On May 14, 1991, VISX filed preliminary amendments for L'Esperance
application numbers 708,744 and 701,467. The two documents cross-referenced each
other and a co-pending application for a Trokel patent other than the '383. VISX
requested an interview with the Examiner to consider all three applications jointly in
order to determine whether there might be any double-patenting concerns raised by the
three co-pending applications. Order No. 1 para. 36; RX-1421; Tr. 4320-4323.

On June 11, 1991, VISX submitted a response to an office action in the '388
prosecution. (RX-1544). In this response, VISX amended claims 38-40 to add a
limitation to corneal tissue. ( Tr. 4312-4313). VISX added the corneal limitation to
overcome the Laser Focus disclosure. Tr. 4313.

In September 1991, the Examiner rejected claims 38-40 of the Trokel application
as being anticipated by Taboada, et al. (Order No. 1 para. 37.)

The prosecution history of the '913 patent shows that L'Esperance agreed to limit
his claims to cover only the removal of tissue from the anterior surface of the eye to
overcome the Examiner's rejection over Girard. CPF 153-154, 209. Girard discloses
techniques for operating on the anterior portion of the eye, and a technique,
keratomileusis, pioneered by Dr. Barraquer that involved removal of a button of comneal
tissue, freezing it, then removing tissue from the posterior side of the button and
reattaching it. (Tr. 4835). The Troke! article, which was cited in the October, 1985 office
action discloses keratomileusis. Tr. 48335.

On September 24, 1991, Gholz, Dr. Munnerlyn and Roy Hopgood, the attorney
handling L'Esperance applications, met with the Examiner in the Examiner's office at the
PTO to discuss L'Esperance Application Nos. 708,744 and 701,467 and the Trokel
applications. (RX 1515-151 7: Tr. 3702-3705; 4339; 4345). The meeting lasted over an
hour. ( Tr. 3704; 4340). During the meeting, the applications were discussed in series,
beginning with the Trokel application. ( Tr.4341-4342). VISX discussed potential
double-patenting issues among the applications pending with the Examiner. (Tr. 4345-
4346). The Examiner determined that there was no double patenting problem between
the L'Esperance applications and either of the then-pending Trokel applications, one of
which was the '388 application. RX-1515, 1516; Tr. 4396-4397.

At the September 24, 1991 meeting, VISX's representatives discussed the Keates
article with the Examiner. (RX 1515, 1516; Tr. 3705-3707). Those discussions are noted
in CX 393 and 394. (Tr. 2830-2831). VISX's representatives also discussed changing
certain claims in the '388 application to add the limitation "depth penetration into the
stroma,” (CX 346), which made allowable claims 1-3 of the ‘388 patent.

At trial, Colaianni testified that he could not read the Examiner's handwritten
notes on CX 393 or CX 394, and that he had been unable to obtain better copies of those
exhibits to ascertain what the Examiner had written. (Tr. 2831-2833). Colaianni agreed
that the Examiner's handwritten notes might be of considerable interest, particularly if the
Examiner had indicated that he had considered the claims of the '388 patent application
during the portion of the interview devoted to the L'Esperance applications where the
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Keates reference was disclosed and discussed. (Tr. 2833-2834). Colaianni was then
shown legible copies of CX 393 and CX 394, which are VISX's exhibits, RX 1488 and
RX 1489, as well as blow-ups of those exhibits, RX 1515 and RX 1516. Tr. 2834-2835.
Compliant Counsel contend that illegible copies of the examiner interviews had
been provided to Complaint Counsel by VISX; however, there is no evidence that VISX
purposely produced illegible documents to mislead Complaint Counsel, and Complaint
Counsel does not contend otherwise. Moreover, at a pre-trial hearing, I noted that
documents related to the meeting were illegible, (See, Pre-trial hearing Transcript of
December 9, 1998, at 181-182), and, at the outset of the hearing, I again advised
Complaint Counsel that many of their documents were illegible, and steps should be
taken timely to secure legible documents if they expected to rely upon them in this

proceeding. Tr. 16-20.

Colaianni testified that if a reference is before an examiner, an applicant is entitled
to assume that the examiner read it and drew conclusions about its pertinence to the
claims that were before him. (Tr. 2837). Colaianni then reviewed, for the first time, the
legible copies of CX 393 and CX 394, in which the Examiner had written that, during the
interview, he had "discussed the fact that since any forthcoming allowance would be due
to subject matter drawn to the feature of providing different diopter corrections by
varying time exposure, there would be no double-patenting issue with the Trokel
applications.” (Tr. 2838). In determining whether there would be a double-patenting
issue between the claims of the L'Esperance applications and the claims of the Trokel
applications, the Examiner would have to compare the L'Esperance claims to those in the
Trokel applications, because "there is no other way to do it.” (Tr. 2839-2841). Although
he insisted that the Examiner never considered Keates in connection with the ‘388 patent,
it was demonstrated to Colaianni that the Examiner was aware of Keates. (Tr.2842,
2855). He testified that: "Q....[Mr. Shay] plainly knew about the reference. A. Yes." (Tr.
2836). Colaianni continued to assert, however, that Keates was only considered by the
Examiner in connection with his double-patenting analysis, not with respect to any prior
art analysis involving '388 claims, (Tr. 2846, 2855), but conceded that he had previously
testified that if you know the examiner and you file, for example, an Information
Disclosure Statement in one application and it's before the same examiner {as a co-
pending application], it's not necessary to file it again since “the same examiner has the
applications and will be aware of what's going on in the two applications." Tr. at 3034-

3035.

During the September 24, 1991 interview, the VISX representatives told the
Examiner that they believed the Keates reference was not germane to the disclosure of
Trokel, because Keates discusses procedures that result in scarring. (Tr. 2848). Colaianni
testified that Dr. Trokel made the same comment in his discussion of the carbon dioxide
laser prior art set forth in column one of the 388 patent. Tr. 2848-2849.

Colaianni testified that during the course of the interview on September 24, 1991,
VISX did nothing to prevent the Examiner from comparing the Keates reference to the
claims of the '388 patent application, (Tr. 2849), and he did not "mean to imply" that

-
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during this interview on September 24, 1991, VISX did anything " to hide the ball" from
the Examiner. Tr. 2849-2851.

The only Trokel applications pending in the PTO as of September 24, 1991 were
the applications for the '388 patent, and Serial No. 673,541. (RX-1084 (Related U.S.
Application Data).) Both of these applications were assigned to the Examiner. (RX-1084
(Primary Examiner); RX-1074 (Primary Examiner).)

On April 28, 1992, the '388 patent issued. (Order No. 1 para 38; Stip. Para. 48.)

The Examiner Prior Art Searches
During The '388 Prosecution

During the prosecution of the application for the ‘388 patent, the Examiner
searched for material prior art in class 128, subclass 303.1 where Karp is located in the
PTO (Tr. 2773-2774;, RX-1074). The dates on which he conducted his searches for
material prior art, and the number of times he searched for such prior art in class 128,
subclass 303.1, are revealed in the file history of the '388 patent application. Tr. 2774-
2775; RX-1507.

The Examiner conducted a search in class 128/303.1, (1) in U.S. Patent App. Ser.
No. 561,804 (Trokel) on January 30, 1985. RX-1536 at Tab 1; (2) in U.S. Patent App.
Ser. No. 859,212 (Trokel) on September 17, 1986. RX-1536 at Tab 2; (3) in U. S. Patent
App. Ser. No. 109,812 (Trokel) on July 7, 1988. RX-1536 at Tab 25; and (4) in U.S.
Patent App. Ser. No. 109,812 (Trokel) on September 12, 1991. RX-1536 at Tab 25.
While the Examiner searched in the classes and subclasses containing the Karp reference
on-at least four occasions in the course of the prosecution of the Trokel ‘388 Patent, (RX-
1564 at 12-13), he may not have considered those references.

The Examiner searched in the classes and subclasses where the Blum patent is
archived at the PTO on at least four occasions in the course of the prosecution of the
Trokel '388 Patent. RX-1564 at 12-13. He conducted searches in class 606/3 where Blum
is archived, (1) in connection with U.S. Patent App. Ser. No. 109,812 On January 23,
1990, (RX-1536 at Tab 25); (2) in class 128/303.1 in U.S. Patent App. Ser. No. 109,812
on September 12, 1991, ( RX-1536 at Tab 25); (3) in class 128/395, in U.S. Patent App.
Ser. No. 109,812 ) on September 12, 1991, (RX-1536 at Tab 25.); and (4) in class 606/3
where Blum is archived, in U.S. Patent App. Ser. No. 109,812 on September 12, 1991.
RX-1536 at Tab 25. It is possible that a copy of a particular patent may not be available
at the particular time the examiner conducts his search.

Citations To Prior Art References
in Co-Pending Applications

VISX cited Keates, Karp, Girard, and Blum to the Examiner on numerous
occasions during the prosecution of co-pending applications.
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161.

167.

168.

169.

170.

171.

1. The Karp Reference

The Karp reference was before the Examiner on at least sixteen occasions in
VISX's (or VISX's predecessor-in-interest, Taunton) co-pending patent applications
during the prosecution of the Trokel ‘388 Patent. RX-1564 at 6-11.

Examiner Shay and Taunton discussed Karp in an Examiner Interview for Patent
App. Ser. No. 691,923 (L'Esperance) on September 16,1986. RX-1536 at Tab 45.

Examiner Shay considered Karp, which is cited in Form PTO-892 in Patent App.
Ser. No. 691,923 (L'Esperance) on November 3,1986.RX-1536 at Tab 46.

Examiner Shay considered Karp, which is cited in Form PTO-892 in Patent
App.Ser. No. 748,358 (L'Esperance) on November 4,1986.RX-1536 at Tab 47.

Examiner Shay cited Karp on pages 2-4 of Examiner's Action in Patent App.Ser.
No. 748,358 (L'Esperance) on November 14, 1986. RX-1536 at Tab 48.

The Examiner cited Karp on pages 2-3 of Examiner's Action in Patent App. Ser.
No. 691,923 (L'Esperance) on November 14, 1986.RX-1536 at Tab 49.

Taunton cited Karp on pages 2-3 and 5-6 of Amendment in Patent App. Ser. No.
691,923 (L'Esperance) on December 5, 1986. RX-1536 at Tab 50.

Taunton cited Karp on pages 2-3,5-7 and 9 of Amendment in Patent App. Ser.
No.748,358 (L'Esperance) on December 8,1986. RX-1536 at Tab 51.

Taunton cited Karp on pages 1-3 of Supplement to Summary of Interview,
Involving Examiner David Shay, and Applicant's Attorneys, Roy C. Hopgood and
Stephen Banker in Patent App. Ser. No. 748,358 (L'Esperance) on December 8,1986. RX-
1536 at Tab 52.

Examiner Shay and Taunton discussed Karp in an Examiner Interview for Patent
App. Ser. No. 691,923 (L'Esperance) on January 20, 1987.RX-1536 at Tab 53.

The Examiner considered Karp, which is cited in Form PTO-1449 in Patent App.
Ser. No.748,358 (L'Esperance) on January 20, 1987.RX-1536 at Tab 54.

The Examiner considered Karp, which is cited in Form PTO-892 in Patent App.
Ser. No. 691,923 (L'Esperance) on January 27, 1987. RX-1536 at Tab 55.

The Examiner considered Karp, which is cited in Form PTO-892 in Patent App.
Ser. No. 916,646 (L'Esperance) on February 11, 1987.RX-1536 at Tab 56.
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The Examiner cited Karp on page 4 of Examiner's Action in Patent App. Ser. No.
916,646 (L'Esperance) on February 20, 1987.RX-1536 at Tab 57.

The Examiner allowed Taunton's U.S. Patent No. 4,665,913 (L'Esperance) to
issue over Karp on May 19, 1987. RX-1536 at Tab 3.

The Examiner allowed Taunton's U.S. Patent No. 4,669,466 (L'Esperance) to
issue over Karp on June 2, 1987. RX-1536 at Tab 59.

The Examiner allowed Taunton's U.S. Patent No. 4,718,418 (L'Esperance) to
issue over Karp on January 12, 1988. RX-1536 at Tab 65.

The Karp reference was cited in patents issued by the Examiner on at least four
occasions during the prosecution of the Trokel '388 Patent. RX-1564 at 12-13.

The Examiner allowed U.S. Patent No. 4,856,513 (Muller) to issue over Karp on
August 15, 1989. RX-1536 at Tab 102.

The Examiner allowed U.S. Patent No. 4,994,058 (Raven) to issue over Karp on
February 19, 1991. RX-1536 at Tab 105.

The Examiner allowed U.S. Patent No. 5,019,074 (Muller) to issue over Karp on
May 28, 1991. RX-1536 at Tab 106.

The Examiner allowed U.S. Patent No. 5,102,409 (Balgorod) to issue over Karp
on April 7, 1992. RX-1536 at Tab 107.

"2. The Girard Reference
The Girard reference was before the Examiner on at least fifty occasions in
VISX's (or VISX's predecessor-in-interest, Taunton) co-pending patent applications
during the prosecution of the Trokel '388 Patent. RX- 1564 at 6- 11.

The Examiner considered Girard, which is cited in Form PTO-892 in Patent App.
Ser. No. 552,983 (L'Esperance) on January 9, 1985. RX-1536 at Tab 32.

The Examiner cited Girard on pages 5-6 of Examiner's Action in Patent App. Ser.
No. 552,983 (L'Esperance) on March 1, 1985. RX-1536 at Tab 33.

The Examiner and Taunton discussed Girard in an Examiner Interview for Patent
App. Ser. No. 552,983 (L'Esperance) on March 20, 1985. RX-1536 at Tab 34.

Taunton cited Girard on pages 6-7 of Amendment in Patent App. Ser. No.
552,983 (L'Esperance) on March 22, 1985. RX-1536 at Tab 35.

The Examiner and Taunton discussed Girard in an Examiner Interview for
Patent App. Ser. N o. 552,983 (L'Esperance) on March 28, 1985. RX-1536 at Tab 36.
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190.

191.

192.

196.

197.

198.

The Examiner considered Girard, which is cited in Form PTO-892 in Patent
App. Ser. No. 748,358 (L'Esperance) on September 10, 1985. RX-1536 at Tab 37.

The Examiner considered Girard, which is cited in Form PTO-892 in Patent
App. Ser. No. 740,276 (L'Esperance) on September 10, 1985. RX-1536 at Tab 38.

The Examiner considered Girard, which is cited in Form PTO-892 in Patent
App. Ser. No. 691,923 (L'Esperance) on September 12, 1985. RX-1536 at Tab 39.

The Examiner cited Girard on pages 4-5 of Examiner's Action in Patent App. Ser.
No. 691,923 (L'Esperance) on October 1, 1985. RX-1536 at Tab 40.

The Examiner cited Girard on pages 2-3 of Examiner's Action in Patent App. Ser.
No. 748,358 (L'Esperance) on October 1, 1985. RX-1536 at Tab 41.

The Examiner cited Girard on pages 3-4 of Examiner's Action in Patent App. Ser.
No. 740,276 (L'Esperance) on October 15, 1985. RX-1536 at Tab 42.

The Examiner and Taunton discussed Girard in an Examiner Interview for Patent
App. Ser. No. 748,358 (L'Esperance) on October 17, 1985. RX-1536 at Tab 109.

Taunton cited Girard on page 11 of Amendment in Patent App. Ser. No. 740,276
(L'Esperance) on November 20, 1985. RX- 1536 at Tab 43.

The Examiner cited Girard on pages 3-4 of Examiner's Action in Patent App. Ser.

No. 794,444 (L'Esperance) on April 11, 1986. RX-1536 at Tab 44.

The Examiner cited Girard on pages 2-4 of Examiner's Action in Patent App. Ser.

No. 748,358 (L'Esperance) on November 14, 1986. RX-1536 at Tab 48.

The Examiner cited Girard on page 3 of Examiner's Action in Patent App. Ser.
No. 691,923 (L'Esperance) on November 14, 1986. RX-1536 at Tab 49.

Taunton cited Girard on page 7 of Amendment in Patent App. Ser. No. 691,923
(L'Esperance) on December 5, 1986. RX-1536 at Tab 50.

Taunton cited Girard on pages 5 and 8-9 of Amendment in Patent App. Ser. No.
748358 (L'Esperance) on December 5, 1986. RX-1536 at Tab 51.

The Examiner and Taunton discussed Girard in an Examiner Interview for Patent
App. Ser. No. 746,330 on April 16, 1987. RX-1536 at Tab 58.

The Examiner allowed Taunton's U.S. Patent No. 4,665,913 (L'Esperance) to
issue over Girardon May 19, 1987. RX-1536 at Tab3.
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217.

The Examiner allowed Taunton's U.S. Patent No. 4,669,466 (L'Esperance) to
issue over Girard on June 2, 1987. RX-1536 at Tab 59.

Taunton cited Girard on pages 7-8 of Amendment in Patent App. Ser. No.
891,169 (L'Esperance) on June 3, 1987. RX-1536 at Tab 60.

The Examiner cited Girard on pages 3-5 of Examiner's Action in Patent App. Ser.
No. 891,169 (L'Esperance) on August 26, 1987. RX-1536 at Tab 61.

The Examiner considered Girard, which is cited in Form PTO-892 in Patent App.
Ser. No. 891,285 (L'Esperance) on September 10, 1987. RX-1536 at Tab 62.

The Examiner cited Girard on page 3 of Examiner's Action in Patent App. Ser.
No. 891,285 (L'Esperance) on September 16, 1987. RX-1536 at Tab 63.

Taunton cited Girard on pages 2 and 8 of Affidavit of Louis J. Girard in Patent
App. Ser. No. 891,169 (L'Esperance) on December 2, 1987. RX-1536 at Tab 64.

The Examiner allowed Taunton's U.S. Patent No. 4,732,148 (L'Esperance) to
issue over Girard on March 22, 1988. RX-1536 at Tab 66.

Taunton cited Girard on pages 7 and 9 of Applicant's Brief on Appeal in Patent
App. Ser. No. 891,169 (L'Esperance) on March 30, 1988. RX-1536 at Tab 67.

The Examiner cited Girard on page 5 of Examiner's Action in Patent App. Ser.
No. 060,164 (L'Esperance) on March 31, 1988. RX-1536 at Tab 68.

Taunton cited Girard on pages 6-7 of Amendment in Response to Final Rejection
in Patent App. Ser. No. 060,164 (L'Esperance) on April 12, 1988. RX-1536 at Tab 69.

The Examiner considered Girard, which is cited in Form PTO-892 in VISX's co-
pending Patent App. Ser. No. 081,986 (Munnerlyn) on June 3, 1988. RX-1536 at Tab 70.

The Examiner cited Girard on pages 2-4 of Examiner's Action in VISX's co-
pending Patent App. Ser. No. 081,986 (Munnerlyn) on June 29, 1988. RX-1536 at Tab
71.

The Examiner cited Girard on page 11 of Examiner's Answer in Patent App. Ser.
No. 891,169 (L'Esperance) on July 13, 1988. RX-1536 at Tab 72.

VISX cited Girard on pages 14 of Response to Office Action in VISX's co-

pending Patent App. Ser. No. 081,986 (Munnerlyn) on August 23, 1988. RX-1536 at Tab
73. :
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218.

219.

220.

221.

227.

VISX cited Girard on pages 3-4 of Declaration by Applicant on Objective
Evidence of Non-obviousness in VISX's co-pending Patent App. Ser. No. 081,986
(Munnerlyn) on August 23, 1988. RX-1536 at Tab 74.

Examiners Shay and Cohen cited Girard on pages 3-5 of Examiner's Action in
Patent App. Ser. No. 165,535 (Bennett) on October 4, 1988. RX-1536 at Tab 75.

The Examiner cited Girard on page 3 of Examiner's Action in VISX's co-pending
Patent App. Ser. No. 081,986 (Munnerlyn) on November 18, 1988. RX-1536 at Tab 76.

Taunton cited Girard on page 6 of Applicant's Brief on Appeal in Patent App. Ser.

No. 060,164 (L'Esperance) on December 29, 1988. RX-1536 at Tab 77.

Taunton cited Girard on page 6 of Amendment Under 37 C.F.R. 1.115 in Patent
App. Ser. No. 165,535 (Bennett) on February 3, 1989. RX-1536 at Tab 78.

The Examiner considered Girard, which is cited in Form PTO-892 in Patent App.
Ser. No. 278,272 (Warner) on May 16, 1989. RX-1536 at Tab 79.

The Examiner cited Girard on pages 2-3 of Examiner's Action in Patent App. Ser.

No. 278,272 (Wamner) on May 30, 1989. RX-1536 at Tab 80.

Taunton cited Girard on page 5 of Amendment and Submission of Formal
Drawing in Patent App. Ser. No. 278,272 (Warner) on June 20, 1989. RX-1536 at Tab
81.

Taunton cited Girard on page 7 of Applicant's Brief on Appeal in Patent App. Ser.

No. 327,988 (L'Esperance) on January 31, 1990. RX-1536 at Tab 84.

Taunton cited Girard on page 1 of Appendix Binder in Patent App. Ser. No.
327,988 (L'Esperance), and submitted a copy of Girard on January 31, 1990. RX-1536 at
Tab 85.

The Examiner allowed Taunton's U.S. Patent No. 4,903,695 (Warmer) to issue
over Girard on February 27, 1990. RX-1536 at Tab 86.

The Examiner allowed Taunton's U.S. Patent No. 4,905,711 (Bennett) to issue
over Girard on March 6, 1990. RX-1536 at Tab 87.

The Examiner considered Girard, which is cited in Form PTO-892 in Patent App.
Ser. N0.493,337 (L'Esperance) on July 26, 1990. RX-1536 at Tab 88.

The Examiner cited Girard on page 3 of Examiner's Action in Patent App. Ser.
No. 493,337 (L'Esperance) on August 8, 1990. RX-1536 at Tab 89.

Taunton cited Girard on pages 5-7 of Amendment in Patent App. Ser. No.
493,337 (L'Esperance) on November 5, 1990. RX-1536 at Tab 90. |
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The Examiner cited Girard on pages 2, 4 and 9 of Examiner’s Action in VISX's
co-pending Patent App. Ser. No. 493,337 (L'Esperance) on April 30, 1991. RX-1536 at
Tab 94; Order No. 1 para. 34.

The Girard reference was cited in patents issued by Examiner Shay on at least six
occasions during the prosecution of the Trokel '388 Patent. RX-1564 at 12-13.

The Examiner allowed U.S. Patent No. 4,838,266 (Koziol) to issue over Girard
on June 13, 1989. RX-1536 at Tab 100.

The Examiner allowed U.S. Patent No. 4,840,175 (Peyman) to issue over Girard
on June 20, 1989. RX-1536 at Tab 101.

The Examiner allowed U.S. Patent No. 4,856,513 (Muller) to issue over Girard
on August 15, 1989. RX-1536 at Tab 102.

The Examiner allowed U.S. Patent No. 4,994,058 (Raven) to issue over Girard on .
February 19, 1991. RX-1536 at Tab 103.

The Examiner allowed U.S. Patent No. 5,019,074 (Muller) to issue over Girard
on May 28, 1991. RX-1536 at Tab 106.

The Examiner allowed U.S. Patent No. 5,102,409 (Balgorod) to issue over Girard
on April 7, 1992. RX-1536 atTab 107.

. 3. The Bium Patent

The Blum patent was before the Examiner on at least four occasions in VISX's (or
VISX's predecessor-in-interest, Taunton) co-pending patent applications during the
prosecution of the Trokel '388 Patent. RX-1564 at 6-11.

253.Taunton cited Blum on pages 9-10 of Applicant's Brief on Appeal in Patent
App. Ser. No. 060,164 (L'Esperance) on December 29, 1988. RX-1536 at Tab 77.

Taunton cited Blum on pages 2-3 of Supplement to Applicant's Brief on Appeal in
Patent App. Ser. No. 891,169 (L'Esperance) on June 23, 1989. RX-1536 at Tab 82.

Taunton cited Blum on page 2 of Petition for Leave to File Supplement to
Applicant's Brief on Appeal in Patent App. Ser. No. 891,169 (L'Esperance) on June 23,
1989. RX-1536 at Tab 83.

VISX cited Blum on page 9 of Applicant's Reply in VISX's co-pending Patent
App. Ser. No. 327,988 (L'Esperance) on May 7, 1991. Order No. 1 Para. 35; RX-1536
at Tab.95.
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248.

249.

255.

256.

The Blum patent was cited in patents issued by the Examiner on at least two
occasions during the prosecution of the Trokel '388 Patent. RX-1564 at 12-13.

The Examiner allowed U.S. Patent No. 4,901,718 (Bille) to issue over Blum on
February 20, 1990. RX-1536 at Tab 103.

The Examiner allowed U.S. Patent No. 4,907,586 (Bille) to issue over Blum on
March 13, 1990. RX- 1536 at Tab 104.

4. The Keates Article

The Keates article was before the Examiner on at least eleven occasions in VISX's
(or VISX's predecessor-in-interest, Taunton) co-pending patent applications during the
prosecution of the Trokel '388 Patent. RX- 1564 at 6- 11.

The Examiner considered Keates, which is cited in Form PTO-892 in VISX's co--
pending Patent App. Ser. No. 327,988 (L'Esperance) on January 23, 1991. X-1536 at Tab
91.

The Examiner cited Keates on pages 3-6 of Examiner's Answer in VISX's co-
pending Patent App. Ser. No. 327,988 (L'Esperance) on January 28, 1991. RX-1536 at
Tab 92; Order No. 1 para. 33

The Examiner considered Keates, which is cited in Form PTO-892 in VISX's co-
pending Patent App. Ser. No. 493,337 (L'Esperance) on April 5, 1991. X-1536 at Tab 93.

The Examiner cited Keates on pages 2 and 4 of Examiner's Action in VISX's co--
pending Patent App. Ser. No. 493,337 (L'Esperance) on April 30, 1991. X-1536 at Tab
94; Order No. 1 Para. 34

VISX cited Keates on pages 2-8 and 10-12 of Applicant's Reply in VISX's co-
pending Patent App. Ser. No. 327,988 (L'Esperance) on May 7, 1991. The reply included
a discussion of Keares and the Trokel article, and also cited the Blum patent. Order No. 1,
Para. 35; RX-1536 at Tab 95.

VISX and the Examiner discussed Keates and Trokel applications in an
Examiner Interview for VISX's co-pending Patent App. Ser. No. 708,744 (L'Esperance);
at this same meeting, claims 1-3 of the '388 Patent were allowed in VISX's Patent App.
Ser. No. 109,812 (Trokel) on September 24, 1991. RX-1536 at Tabs 29 and 31.

VISX and the Examiner discussed Keates and Trokel applications in an
Examiner Interview for VISX's co-pending Patent App. Ser. No. 701,467
(L'Esperance); at this same meeting, claims 1-3 of the '388 Patent were allowed in VISX's
Patent App. Ser. No. 109,812 (Trokel) on September 24, 1991. RX-1536 at Tabs 30 and
31
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VISX cited Keates on pages 17-27 and 27 of Second Preliminary Amendment in
VISX's co-pending Patent App. Ser. No. 708,744 (L'Esperance) on October 2, 1991. RX
1536 at Tab 96.

VISX listed Keates as Tab 2 of Binder Accompanying Second Preliminary
Amendment in VISX's co-pending Patent App. Ser. No. 708,744 (L'Esperance), and
VISX submitted copy of Keates to the Examiner on October 2, 1991. RX-1536 at Tab 97.

VISX cited Keates on pages 5-12 and 15 of Second Preliminary Amendment in
VISX's co-pending Patent App. Ser. No. 701,467 (L'Esperance) on October 2, 1991. RX-
1536 at Tab 98.

VISX listed Keates as Tab 2 of Binder Accompanying Second Preliminary
Amendment in VISX's co-pending Patent App. Ser. No. 701,467 (L'Esperance), and
VISX submitted copy of Keates to the Examiner on October 2, 1991. RX-1536 at Tab
99. .

The Keates article was cited in patents issued by the Examiner on at least three
occasions during the prosecution of the Trokel '388 Patent. RX-1564 at 12-13.

The Examiner allowed U.S. Patent No. 4,856,513 to issue aver Keates on August
15, 1989. RX-1536 at Tab 102.

The Examiner allowed U.S. Patent No. 4,994,058 (Raven) to issue over Keates on
February 19, 1991. RX-1536 at Tab 105.

The Examiner allowed U.S. Patent No. 5,019,074 (Muller) to issue over Keates on
May 28, 1991. RX-1536 at Tab 106.

Complaint Counsels' patent expert, Colaianni, offered internally conflicted
testimony in respect to the need to re-cite references previously cited to the same
examiner in a co-pending patent application. While he testified on direct examination
that, "I think that the practice should be" to re-cite the reference, (Tr.3031 -3032), on
cross-examination it was revealed that in June, 1997, he testified in Pennsylvania state
court that when a reference has been disclosed to the same examiner in a different patent
application "it's not necessary to file it again since the same examiner has the applications
and will be aware of what's going on in the two applications.” (RX-1518; RX 1512; Tr.
3035).

The Examiner acquired considerable experience in reviewing applications in the
field of excimer lasers and ophthalmologic methods over the course of the prosecution
history of the L'Esperance and Trokel applications, and was very familiar with the content
of Girard, Keates, Karp, (See, Complaint Counsels' Proposed Rebuttal Finding 80, filed
(2/15/99), and Blum. ( See, Findings 242-246, supra . See also, Tr. 4867-4868; Tr. 3034-
3035.
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267. In addition to the specific references to Karp and Girard and the European Blum
patent considered by the Examiner during the ‘913 patent prosecution, (Finding 72), and
by examiners Cohen and Shay in connection with the preparation of the Form 850,
(Finding 76-78), and by the Examiner-in-Chief in declaring the interference, (Finding
79), the record shows that Karp was cited on at least 65 instances in at least ten different
documents during the interference, (Findings 105-115); Girard was cited both in the ‘913
patent and L’Esperance’s Section 1.633(a)(4) Motion, (Findings 116-117); Blum was
cited at least 25 times in nine separate documents, ( Findings 118- 127); and Keates was
cited at least 19 times in at least eleven documents,( Findings 138). The record further
shows that, during his consideration of co-pending applications between 1985 and 1992,
and Karp was cited to the Examiner at least 83 times on sixteen different occasions,
(Findings 164-184); Girard was cited to him at least 192 times on at least fifty different
occasions, ( Findings 185-242); Keates was cited to him at least 88 times on at least
eleven different occasions, (Findings 251-266); and Blum was cited to him at least 10
times on at least four different occasions.( Findings 243-250).

268. The Examiner was aware of the Blum patent, the Girard reference, the Keates
article, and the Karp reference when the '388 patent issued on April 28, 1992.

THE ‘388 PATENT
Claim 1 of the '388 Patent
269. Claim 1 of the '388 patent, including the preamble, reads as follows:

A method for producing a surgical excision of controlled depth and shape
in a comnea by ablative photochemical decomposition of corneal tissue
without thermal damage to the comeal tissue, said method comprising the
steps of:

(a) generating a laser beam in the far ultraviolet region of the
energy spectrum and at a wavelength selected to produce ablative
photochemical decomposition of corneal tissue without thermal
damage to the comneal tissue and

(b) directing said radiation in a controlled manner onto said comeal
tissue to induce ablative photochemical decomposition thereof in a
volumetric removal of said corneal tissue without thermal heating

to create a surgical excision of controlled depth and shape with
depth penetration into the stroma.

Claim 2 of the '388

270. The method of claim 1 wherein said selected wavelength is 193 nanometers.
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Claim 3 of the '388 Patent
271. Claim 3 of the '388 patent states:

A method for producing a surgical excision of controlled depth and shape
in a cornea by ablative photochemical decomposition of corneal tissue
without thermal damage to the corneal tissue, said method comprising the
steps of:

(a) generating a laser beam at a wavelength of 193 nanometers;
(b) directing said laser beam onto a predetermined area of corneal
tissue; and

(¢) controlling said laser beam so as to induce ablative
photochemical decomposition of said corneal tissue in a
volumetric removal of said corneal tissue without thermal damage
to said corneal tissue to create a surgical excision of controlled
depth and shape with depth penetration into the stroma.

Claim 4 of the '388 Patent
272. Claim 4 of the '388 patent states:

The method of changing optical properties of an eye by operating solely

upon the anterior surface of the cornea of the eye, which method

comprises selective ultraviolet irradiation and attendant ablative

photodecomposition of the anterior surface of the cornea in a volumetric

removal of corneal tissue and with depth penetration into the stroma and to

a predetermined curvature profile. CX 327 (col. 7, line 18 - col. 8, line 3)
'388 patent).

Claim 5 of the '388 Patent
273. Claim 5 of the '388 patent states:

The method of using an ultraviolet laser to change the optical properties of
an eye, which method comprises adjusting the intensity of laser beam
projection to a level at which laser beam projection onto the anterior
surface of the cornea of the eye will result in corneal-tissue ablation per
unit time which is but a fraction of a predetermined maximum ablation
depth into the stroma of the cornea, and directing the laser beam at the
anterior surface of the comea in a controlled manner to create at least one
excision in the anterior surface of the cornea relative to the optic axis
thereof by volumetric removal of corneal tissue in the course of ablative
photodecomposition of the stroma causing a redefinition of the anterior
surface of the cornea.
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Prior Art References Disclosed
In The '388 Patent Application

The Trokel article was cited as a reference and listed on the face of the '388
patent. (RX-1074; Tr. 325-326). The Trokel article expressly discusses using the laser “to
remove a shaped area of cornea to any depth as would be done in a lamellar keratectomy"
and "to reshape the corneal curvature in a manner similar to keratomileusis. The Trokel
article also discloses making radial incisions. (RX-221 at 149129). The Girard reference
disclosed the techniques for performing keratomileusis and superficial keratectomy.

The Keates article disclosed the use of C02 lasers in ophthalmology. The '388
patent does not specifically mention the Keates article, but a section in the '388 patent,
entitled "Description of the Prior Art," discloses that thermal lasers are used in
ophthalmology. (Tr. 578; Tr. 820-821). The '388 specification discloses "that the CO2

laser could be used on all types of eye tissue, including specifically the cornea.” (Tr. 582)..

The specification also discloses that the CO2 laser may cause unwanted changes such as
thermal damage. Tr. 584.

Upon reading these disclosures, Dr. Keates freely acknowledged: "Q: So you
understand this passage of Dr. Trokel's patent to be referring to thermal lasers like to
carbon dioxide laser, correct? A: Yes.” (Tr. 578). Colaianni also noted that prior art
cited by Dr. Trokel (the L'Esperance '541 patent) "plainly discloses" use of a carbon
dioxide laser on the cornea. Tr. 2813-2813; Tr. 582). One skilled in the art in 1983, such
as Dr. Keates, considered the.generic description in the cited passage of the '388 patent
sufficient to include carbon dioxide lasers. Tr. 582

U.S. Patent No. 3,982,541, which was cited in the '388 patent, disclosed that the
CO2 laser had been used to perform surgery on the cornea. Tr. 822-823.

The record shows that the excimer laser, unlike the carbon dioxide laser, does not
cause thermal damage. (Tr. 2805). Colaianni testified that Dr. Trokel disclosed this
difference to the examiner in columns one and two of his '388 patent. Tr. 2805; 2811-
2817; RX-1074; RX-1023; See also,Tr. 583-584; Tr. 823-824.

The '388 patent does not specifically mention the IBM ' 135 patent (Blum), but
the "Description of the Prior Art" in the '388 patent disclosed "a new tissue interaction”
and "ablative photodecomposition.” (Tr. 824, 825-826). Dr. Keates testified that he
understood the passage to be referring to the IBM work: "Q: So you would understand
from reading this that Trokel is saying this IBM work that we have just looked at is part

of the prior art, right? A: Yes, sir." (Tr. 584-586). Colaianni agreed. (Tr. 2816-2817). An

article entitled Far-UV Photoetching of Organic Material by R.Srinivasan, et. al,,
employees of IBM Thomas J. Watson Research Center, printed in the May, 1983 issue of
the publication, Laser Focus, (hereinafter, Laser Focus), is listed on the cover of the ‘388
patent. .
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Materiality Of Prior Art References

The thrust of Dr. Trokel's work disclosed in the '388 patent is a description of the
193 nanometer excimer laser used as a corneal etching instrument or tool. ( Tr. 1849).
The invention of the '388 patent is the use of an excimer laser as a new tool to etch
corneal tissue for the purpose of performing whatever surgical procedure one wants to
perform. (Tr. 2156). It is not specific to a particular surgical procedure, such as
keratomileusis, corneal transplants, or radial keratotomy. Tr. 2156-2157.

Dr. Keith P. Thompson, Associate Professor of Ophthalmology, Emory
University, and. Medical Director of Emory Vision Correction Center, the refractive
surgery unit at Emory, was called by Complaint Counsel as an expert witness to testify
concerning ophthalmology, refractive surgery, and the use of lasers and excimer lasers in

refractive surgery. Tr. 1785.

Dr. Thompson admitted that no one reading the Trokel article (RX-221) or the
'388 patent (RX-1074) would think that Dr. Trokel invented lamellar keratectomy,
comneal transplants, refractive keratoplasty, radial incisional surgery, or keratomileusis.
(Tr.2211-2214). What a person of skill in the art would understand from reading the
'388 patent or the Trokel article is that Dr. Trokel was suggesting that his excimer laser
discovery might be used as a new way of performing these old procedures. (Tr. 2215).
Dr. Trokel's article is listed on the first page of the patent. Tr. 2219-2220; RX-1074.

Dr. Thompson's expert report did not refer to any claims of the 388 patent
because Complaint Counse!l had not asked him to compare the claims to the four prior art
references at issue. (Tr. 2056-2058). At the hearing, however, Dr. Thompson did
compare the four references to '388 patent claims. Tr. 1944-1974.

Dr. Thompson testified, on cross-examination, that his report contained several
errors. First, he erred in numerous references which indicate that prior art anticipated the
'388 patent. He agreed that such conclusions should be stricken from his report because
they are wrong. (Tr. 2063-2065; RX-1501). He also agreed he was wrong in concluding
that, "minimum fluence for pulsed radiation is at least 10mj/sq.cm.,"( in Section IV of his
report), is disclosed in the '135 patent, but is absent from Laser Focus.

Dr. Thompson further acknowledged that he was mistaken when he concluded
that in the '135 patent, "A specific excimer laser model is disclosed including specific
information regarding the laser necessary to carry out ablative photodecomposition," but
Laser Focus does not contain that disclosure. (Tr. 2065-2069; RX-1501). Finally, he
agreed that he was in error in concluding in his report that "a beam steering mirror is
disclosed in ('135patent) which teaches scanning of the laser over the target allowing for a
stationary laser system" but is not disclosed in Laser Focus. Tr. 2248-2250; RX-1501.

The record shows that Colaianni relied upon Dr. Thompson's report and direct

testimony and that he neither heard nor reviewed Dr. Thompson's testimony on cross-
examination at the hearing. Tr. 2697-2698, 2798.
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Dr. Thompson opined that the Blum patent was the most material of the four prior
art references, followed by Girard, Keates, and Karp. Karp was the least material
reference according to Dr. Thompson. Tr. 2060-2061.

Materiality Of The Blum Patent
In Light Of The Laser Focus Article

Respondent disputes the mateniality of the '135 patent (Blum) only to the extent it
believes Blum is cumulative of the Laser Focus article. (Tr. 5719). Colaianni explained
that the issue of whether the Blum patent is cumulative of the Laser Focus article must be
made "vis-a-vis the claims" of the ‘388 patent. (Tr. 2868). The Laser Focus article (RX
513) was considered by the patent examiner during the prosecution of the '388 Patent.
RX-1074 (References Cited); Order Specifying Undisputed Facts Regarding VISX's
Summary Decision Motion No. 2 Para.18.

An element-by-element comparison demonstrates that the Laser Focus article
discloses every element of the independent claims of the '388 Patent disclosed by the
Blum patent. RX-1539, Ex. B.

Ablative photochemical decomposition, a term used in claim 1 of the '388 patent
is disclosed in the '135 patent. The generation of a laser beam in the far ultraviolet region
of the energy spectrum, including a beam at 193 nm, and the use of such laser beam on
biological tissue without thermal damage is similarly disclosed several times in the '135
patent. For example, the patent states: "Accordingly, a primary object of this invention is
to provide an apparatus and method for efficient removal of organic biological material
without heating or adverse effects to the areas of the material surrounding the area being
irradiated.” CX 184 (the '135 patent at col line 37; col 2, line 10; col 4, line 44); Tr.
1940; 1941; Tr. 3883, 3887.

The '135 patent discloses photo etching the surface of biological material in a
controlled manner. (CX 184 (the '135 patent at col 2, line 24); Tr. 1947; Tr. 3884-3885,
3891). The Laser Focus article contains the same disclosure. (Tr. 3888-3892; See also,
Laser Focus (RX-513) at page 1, second paragraph, last sentence which states: "We have
found that intense beams of 193-nm radiation from a pulsed argon fluoride excimer laser
are very effective in photo etching the surface of biological material in a controlled
manner."

While the Blum patent discloses generating a laser beam in the far ultraviolet
region of the energy spectrum and at a wavelength selected to produce ablative
photochemical decomposition (Tr. 3879), an element of claim 1 of the '388 Patent, the
Laser Focus article, on page 64 (column 3, lines 24-26), also discloses generating a laser
beam in the far ultraviolet region of the energy spectrum and at a wavelength selected to
produce ablative photochemical decomposition. Tr. 3877.
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The Blum patent discloses the use of a far ultraviolet laser as a tool to etch all
tissue. (Tr. 2155). Neither the Blum patent (Tr.1976, 1942), nor the Laser Focus article
specifically mentions ablating corneal tissue with a far ultraviolet laser, an element of
claim 1 of the '388 Patent. (Tr. 3880). Dr. Thompson agreed with VISX that corneal
tissue is not disclosed in the '135 patent. (Tr. 1942; 2315). He also agreed that the Laser
Focus article, like the '135 patent, broadly discloses ablating organic biologic materials.
Tr. 2315-2316; 2396-2398.

Both the Blum patent and the Laser Focus article disclose ablating various types
of tissue with a far ultraviolet laser. (Tr. 3880). While the Blum patent discloses ablating
tissue with a far ultraviolet laser without thermal damage (Tr. 3881-3882), an element of
claim 1 of the '388 Patent, the 'Laser Focus article on page 64 (column 4, lines 13-15) also
discloses ablating tissue with a far ultraviolet laser without thermal damage. Tr. 3881.

Blum discloses directing the far ultraviolet radiation to volumetrically remove
tissue without thermal heating. (Tr. 3887). Blum does not specifically disclose an 4
element of claim 1 of the '388 Patent which is ablating corneal tissue with a far ultraviolet
laser without thermal damage. Tr. 3882.

The Blum patent does not disclose directing the far ultraviolet radiation in a
controlled manner onto corneal tissue to induce ablative photochemical decomposition of
the corneal tissue, an element of claim 1 of the '388 Patent. Tr. 3883.

To the extent that the Blum patent discloses directing the far ultraviolet radiation
in a controlled manner onto biological tissue in general to induce ablative photochemical
decomposition of the tissue, such a disclosure is also in the Laser Focus article, on page
62 (col.1, line 19-col. 2, line 2). Tr. 3883-3884.

The Blum patent does not specifically mention volumetric removal of corneal
tissue without thermal heating, an element of claim 1 of the '388 Patent. ( Tr. 3885). To
the extent that the Blum patent discloses volumetric removal of other types of tissue
without thermal heating, such a disclosure is also in the Laser Focus article, in Figure 2.
Tr. 3885-3887.

Dr. Thompson identified column 2, lines 24-26, and column 7, beginning at line 9
of the Blum patent, as the passages which teach volumetric removal of tissue. He
explained that the passage in column 2 teaches volumetric removal because "control or
volumetric removal are really the same things," and the patent states that one of its
objects is "to provide effective photo etching of the surface of biological material in a
controlled manner." Dr. Thompson further explained that "volumetric removal" is taught
in the passage that begins at column 7, line 9, because the "absorption of a very large
proportion (95 percent) of the photons in a very -- in a thin (less than 2700 angstroms)
layer of organic material" is how Blum achieves volumetric controlied removal. (Tr.
1947-1948). The Laser Focus article includes a virtually identical passage citing virtually
identical data as that which appears at column 7, line 9 of the Blum patent. Tr. 2268-
2275.
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The Blum patent discloses creating a surgical excision of controlled depth and
shape with a far ultraviolet laser (Tr. 3891), an element of claim 1 of the 388 Patent. The
Laser Focus article also discloses creating a surgical excision of controlled depth and
shape with a far ultraviolet laser, in Figures 1 and 2 and the accompanying text.

Tr. 3888-3891.

The Blum patent does not disclose depth penetration into the stromal tissue with a
far ultraviolet laser, an element of claim 1 of the '388 Patent. Tr. 3892-3893.

Dr. Thompson stated in his expert report (Section 4, bullet point 3) that another
disclosure present in the Blum patent which was necessary and needed to make and use
the '388 invention was that "non-homogeneities in tissue do not affect ablation rate."
(RX-1501). Although Blum contains this teaching, Dr. Thompson acknowledged that the
claims of the '388 patent which define the invention say nothing about the ablation rate of
corneal tissue and say nothing about the homogeneity of corneal tissue. (Tr. 2233).
Furthermore, this teaching in Blum is contrary to what actually happens when non-
homogenous corneal tissue is ablated. (Tr. 2234-2235). For example, Dr. Thompson
testified that "if you have an etching tool that is highly sensitive to vanations in
homogeneity or, say, water content, you may not have a very good etching tool." (Tr.
2234). He further testified, that while he did not consider tissue homogeneity to include
water, the level of hydration of corneal tissue causes the ablation rate to vary
considerably. (Tr. 2234, 2236-2237). Dr. Thompson acknowledged that the ablation rate
of clear corneal tissue varies widely from the ablation rate of scarred corneal tissue. (Tr.
2244-2246, 2322; RX-1482). The reason the inventors of Blum patent did not know the
effect of non-homogeneities on the ablation rate of corneal tissue is that the inventors of
the Blum patent never worked on corneal tissue. Tr. 2247.

Contrary to Dr. Thompson's third bullet point in Section IV of his report, the
Laser Focus article does disclose that non-homogeneities in tissue do not affect the
ablation rate. Respondent called Dr. Massoud Motamedi as an expert witness. Dr.
Motamedi, PhD., is an Associate Professor of Ophthalmology, Medicine, Surgery, and
Electrical Engineering, School of Medicine and College of Engineering, the Director of
the Biomedical Engineering Center, and the Director of the Biomedical Laser and
Spectroscopy Program at the University of Texas Medical Branch at Galveston. (Tr.
3858). Dr. Motamedi testified that Laser Focus discloses that the ablation rate is
constant in hair, even though hair is a non-homogeneous material with multi-layer
structure and variable presence of keratin and epidermal cells. (Tr. 3997-3999). While
Dr. Motamedi is not a chemist, neither is Dr. Thompson.

The Laser Focus article disclosure with respect to non-homogeneities in hair not
affecting the ablation rate is based on the same experiment disclosed in the Blum patent.
(Tr. 3999). Noting Dr. Thompson's opinion that the Laser Focus article allegedly fails to
disclose that non-homogeneities in tissue do not affect the ablation rate, Colaianni, based
on Dr. Thompson's testimony, noted that non-homogeneities in the tissue relate to claim
elements dealing with controlled removal of tissue. Tr. 2981; Tr. 1880-1881, 1883-1884,

2247.
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Dr. Thompson testified that a detail allegedly absent from the Laser Focus article
was the teaching in the Blum patent (set forth in Section IV, bullet point 1 of Dr.
Thompson's report) that ablative photo decomposition occurs at radiation wavelengths
less than 200 nanometers. Dr. Thompson admitted at trial however, that the Laser Focus
article does, in fact, teach that ablative photo decomposition occurs at radiation of
wavelengths less than 200 nanometers. (Tr. 2230-2232). Yet, he remained unwilling to
change his conclusions set forth in bullet 1. (Tr. 2231). The Laser Focus article
disclosed that ablative photo decomposition occurs at radiation less than 200 nanometers.
RX-1501; See also, Tr. 2976-2977; 3987-3990.

Another detail Dr. Thompson opined was present in the Blum patent (Section IV,
bullet point 6, page 5) and necessary and needed to make and use the '388 invention was
that oxygen absorbs light at 193 nanometers, and, therefore, a laser system should be
designed to minimize transmission of the radiation through atmospheric oxygen. (RX -
1501). Achieving consistent, controlled volumetric removal of tissue depends on
sufficient energy at the target and steady energy output. (Tr. 2257). The Blum patent,
however, does not teach that it is necessary and needed to minimize transmission of 193
nanometer radiation through atmospheric oxygen in order to make and use an excimer
laser system. The passage of Blum cited by Dr. Thompson (column 3, line 66) states that
minimizing transmission through oxygen is a preferred design, not a required design. (Tr.
2254-2257; RX-1012). Dr. Thompson's suggestion in his report that the Laser Focus
article is silent about using the excimer in oxygen as opposed to a neutral atmosphere or
a vacuum also is not correct. As Dr. Thompson explained at trial, the Laser Focus article
discloses that, if you prefer, you can use a vacuum or neutral atrnosphere to minimize
transmission through atmospheric oxygen or, alternatively, you can use the laser in air.
Tr. 2265-2267.

Colaianni testified that it was his understanding that the Blum patent "deals with
the use of a far ultraviolet laser to ablate materials, I should say tissue materials, and it
describes the use of a laser at 193 nanometers to accomplish the ablative removal of
tissue from various tissues samples ... without heating or damaging." (Tr. 2866-2867). As
he understands the Laser Focus article, it also "deals with the use of a far ultraviolet laser
to ablate tissue . . . [and] describes the use of a laser at 193 nanometers to accomplish the
ablative removal of tissue from various tissue samples ....without heating.” (Tr. 2867-
2868). He testified, based on Dr. Thompson's opinions, that it was his understanding that
the '135 patent has more relevant disclosures regarding volumetric removal of tissue
without heating to create a surgical incision of controlled depth and shape, (Tr. 2868-
2869), but he conceded on cross-examination that his understanding regarding the
technical issues in the case was less than complete because he did not listen to or read Dr.
Thompson's cross-examination (Tr. 2697-2699), and he did not read either the expert
reports or the deposition testimony of any of VISX's technical experts. Tr. 2693.

Blum expresses a preference for flushing oxygen, and Laser Focus discloses
that excimer ablation can be performed in a neutral environment or in a vacuum. (Tr.
4004-4005). Nitrogen is one such neutral environment. Tr. 2255.
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While Dr. Thompson testified that he experienced difficulty achieving consistent
results in the absence of nitrogen flushing, (Tr. 1922-1923, 2257-2258), both the '135
patent and Laser Focus describe excimer experiments through air. The references
express a preference for nitrogen flushing, but it is not necessary or needed to design a
nitrogen flush mechanism. Tr. 4002-4004.

Dr. Thompson's report also concluded, (Section V, bullet point 2, page 4) that the
Blum patent, but not the Laser Focus article, teaches that "organic material is etched via a
linear photochemical effect.” (RX-1501.). Dr. Thompson testified that, although the
descriptions are similar, the '135 patent provides more information and expressly provides
a disclosure important to a surgeon, that ablation proceeds via linear photochemistry. (Tr.
2409-2410). In addition, Complaint Counsel assert that the experiment depicted in Laser
Focus, Figure 1 is not the same as described in the '135 patent, column 4, line 55, because
the experiment depicted in Laser Focus is on bird muscle, not bird cartilage, (attached to
bone) used for the experiment described in the '135 patent. (Compare CX 122, Figure 1
with CX 184, Column 4, Lines 55-68).

Dr. Thompson identified the paragraph beginning at column 7, line 9 in the Blum
patent as containing that teaching that organic material is etched via linear photochemical
effect. (Tr. 2268). He acknowledged, however, that the same passage appears nearly
verbatim in the Laser Focus article beginning at the top of page 2 of the article. (Tr.2270-
2274). The other passage Dr. Thompson identified in the Blum patent as containing that
teaching appears beginning at column 4, through column 5, line 24, where Blum contrasts
the linear and non-linear effects he obtained on nonhomogeneous tissue when using the
excimer laser and the YAG laser, respectively. (Tr. 2399-2407). Dr. Thompson
acknowledged that the same teaching appears in the Laser Focus article. (Tr. 2407-2410).
He also acknowledged that the example given in the Blum patent relating to the ablation
rate of hair (column 6, ) shows that the ablation rate is linear. (Tr. 2288-2291). The same
passage appears nearly verbatim in the Laser Focus article. Tr. 2293-2295. The relevant
passages from Laser Focus and the '135 patent are "almost verbatim," "quite similar,”
“just about identical,” "very similar," and "described in a similar fashion." (Tr. 2273-
2275;2294; 2410). Nor is it significant that the experiments were conducted on bird
muscle, in one instance, and bird cartilage in the other. The Laser Focus article
disclosure, with respect to creating a surgical excision of controlled depth and shape with
a far ultraviolet laser, is based on the experiment disclosed in the Blum patent. (Tr. 3892).
While the Laser Focus disclosure, according to Dr. Motamedi, is an experiment on bird
muscle tissue, and the '135 patent refers to an experiment performed on bird cartilage,

(Tr. 3890, 3892; CX 184 ('135 patent, col. 4, line 55-68)), Dr. Thompson noted that the
expenments are essentially the same. Tr. 2401, 2414.

Laser Focus article discloses that 95 percent of photons are absorbed in a thin top
layer of material and the photolyzed material is rapidly ejected. Therefore, very few
photons remain behind to affect the subsequent pulse of energy. Dr. Motamedi testified
that this suggests a linear ablation effect, (Tr. 3991, 3993-3994). Laser Focus discloses
the linear removal of tissue at a rate of 400 nm/pulse, as Drs. Keates, Trokel, and
Motamedi agreed. (Tr. 677-678, 902-905, 3990-3991). Dr. Trokel, Dr. Keates, and Dr.
Motamedi agreed that Laser Focus teaches a linear rate of ablation. Tr 677-678; 902-05;
3990-3991; 2288-2291.
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The Blum patent and the Laser Focus article reveal the same data regarding the
linearity of ablation. Tr. 3995-3996.

The claims of the '388 patent are silent about linear or non-linear rates of ablation.
Tr. 3994-3995.

With respect to the disclosures involving the homogeneity of tissue, linearity of
ablation, volumetric removal of tissue, Oxygen purging, and others cited by Dr.
Thompson, which purportedly distinguish the ' 135 patent from Laser Focus, the record
shows that the Blum patent is no more pertinent than the Laser Focus article to claim | of
the '388 Patent, (Tr. 3893). While Dr. Thompson insisted that Blum provides more detail,
the record shows that, in fact, Blum and Laser Focus disclose the same elements of claim
1 of the '388 patent. Tr. 2307-2328; See, RX 1505 and RX 1506.

Having reviewed Dr. Thompson's testimony considered as a whole, in light of the
testimony of Dr. Motamedi, Dr. Keates, and the Blum patent and Laser Focus article, I
find that the Blum patent is no more pertinent than the Laser Focus article to claims 3-5
of the '388 Patent. (Tr. 3893-3894). The differences between the two references noted by
Dr. Thompson, and discussed in detail above, have not, on this record, been shown to be
significant. Blum is cumulative of Laser Focus.

Materiality Of The Karp Reference

Karp discusses the work of Dr. Fyodorov (involving radial keratotomy), discloses
use of a laser to perform radial keratotomy, and volumetric removal of corneal tissue. (Tr.
3895-3896, 4024, 3952). The Karp reference does not disclose what type of laser to use,
nor does it disclose what type of microprocessor to use in conjunction with that laser. (Tr.
4541). Respondent called Dr. Neal A. Sher as an expert witness in this proceeding.

( Tr. 4494-4721). Dr. Sher is an ophthalmologist and a Clinical Associate Professor of
Ophthalmology since 1979 at the University of Minnesota Medical School. (Tr. 4504;
RX 1550-1551). Dr. Sher testified, without contradiction, that Karp misapprehends how
to perform the procedure with a laser, since radial keratotomy requires relaxing cuts, but
Karp discloses scarring which may contract the conea. Tr. 4539-4540.

During the ‘026 interference, VISX described Karp was "highly relevant" to RK
claims and "more material than any reference previously known" to Examiner Shay. (See,
CX 109 and 143). Dr. Munnerlyn testified that Karp disclosed movement of the laser
beam, which he interpreted as scanning to make the incisions, and the previously pending
L'Esperance claims concemed RK with a scanning laser. The '388 Patent does not
disclose scanning, and VISX specifically noted, during the interference, that it was not
claiming that the Karp reference was pertinent to any of L'Esperance's sculpting claims.
Of the four prior art references cited in the complaint, Dr. Thompson considered the Karp
reference the least pertinent to the '388 Patent. Tr. 2060-2061.
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Colaianni testified that the Examiner's allowance of claim 1 of the '913 patent
over the Karp reference indicates that there is a substantial likelihood that a reasonable
examiner would not consider Karp important in deciding whether or not to allow claim 4
to issue. (Tr. 2751-2752). Claim | of the 913 patent is identical to claim 4 of the '388
patent. The prosecution history of the '913 makes clear that the Examiner did not allow
claims pertaining to incisions and keratotomies to issue, (CX 396 at Tab 20 ("913 patent
file history); Tr. 2538-2540)); and that Claim 1 was read to mean "sculpting,” at the time
the patent issued. ( CX 396 at Tab 3 (913 patent file history); Tr. 2557-2560)). It was
only during the interference that the Examiner-in-Chief interpreted the claim as including
incisions, (Tr. 2557-2560), but subsequently, as a member of the Board panel, the
Examiner-in-Chief, like the Primary Examiner before him, found the claim patentable.

Colaianni testified that claim 4 of the '388 patent appears to be the broadest claim
in the patent. In his view, it is reasonable to believe that if claim 4 is patentable over
Karp, then the other claims in the '388 patent, which are narrower than claim 4, are
likewise patentable over Karp. (Tr. 2757-2760). He further testified that such a
reasonable belief would militate against an inference that VISX intended to deceive the
Examiner with respect to Karp. (Tr. 2762-2763). Moreover, assuming claim 4 of the
'388 patent was given a broader interpretation than claim 1 of the '913 by the Examiner-
in-Chief during the '026 interference, (Tr. 2761), Karp was clearly before both the
Examiner-in-Chief and the Board when the Board determined that claim 4 was
patentable to Trokel.

On September 16, 1986, the Examiner had an interview with attorneys for
L'Esperance during the prosecution of the ‘913 Patent. The Examiner withdrew the case
from issue in order to reopen prosecution in light of the Karp reference. (Tr. 4789-4791).
Six days later, on September 22, 1986, the Examiner rejected some pending claims in the
'388 Patent application in light of the Baron reference, but did not cite to Karp. (Tr.
4792).

The Karp Reference in Light of the Baron Patent

The Examiner understood Karp to teach: "the use of a microprocessor controlled
laser scalpel which is used to perform kerototomies using arced or diametrical cuts." (RX
1536,Tab 48,at 2-3; See, CC Proposed Rubuttal Finding 80(c)). The Baron patent (RX
1010) which was cited to the Examiner during the prosecution of the 388 patent discloses
RK incisions. Tr. 2344.

Baron discloses removal of the epithelium from the cornea and the application of
a light-absorbing dye to the surface of the cornea, and the generation of scars on the
comneal surface through use of an argon laser beam to vaporize corneal tissue containing
the dye. Karp does not require removal of the epithelium, and does not disclose the use
of dye as a mediator of the interaction of the laser and the corneal tissue. ( CX 357
(Karp); CX 358 (Baron patent); Tr. 4040). Nevertheless, an element-by-element
comparison demonstrates that the Baron patent discloses the elements of the independent
claims of the ‘388 Patent disclosed by the Karp reference. (RX-1539, Ex. D.). Inthe
Baron patent, the diffusion of the dye into the comea must be carefully controlled to
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achieve a reproducible result. If the dye's diffusion cannot be controlled, an incision of
controlled depth or shape in the comea with the laser will not achieved. (Tr. 4038-4040).
Yet, the record shows that Baron discloses creating a surgical excision of controlled
depth and shape, in column 1, line 64, through column 2, line 3, and Karp also discloses
creating a surgical excision of controlled depth and shape. Tr. 3919.

Dr. Motamedi testified that, like Karp, the Baron patent teaches that laser energy
is applied to form scar tissue, (Tr. 3908), that the Karp laser must have been a thermal
laser, (Tr. 3910), and that Karp discusses using a laser in the RK procedure of Fyodorov,
which necessarily results in depth penetration into the stroma. (Tr. 3895-3896; 3952).
There is record evidence, however, that while both Karp and Baron disclose radial
keratotomy, Dr. Sher observed that Karp misapprehends how to perform the procedure
with a laser. Tr.4539-4540.

Dr. Thompson testified that the use of the dye as specified in Baron made it
unclear whether changes in corneal shape were caused by an incision or some other
mechanism. (Tr.1868). Dr. Thompson proposed that heating of the cornea by the laser in
the Baron patent may change the shape of the cornea and subsequently cause
tissue damage and scarring ( Tr.1868); however, after reviewing the language of the
Baron patent, he opined that Baron did, in fact, disclose making computer-controlled RK
incisions. Tr. 2344.

The Baron patent, like the Karp reference, discloses a laser controlled by a
computer to make incisions on the cornea. Tr. 2338, 2342-2344; RX-1010; RX-214.

Colaianni testified that the Karp reference discloses a computer controlled system
where the topography of the cornea is viewed, and the best places for making cuts to the
comea are calculated by the'computer. The computer then operates a laser scalpel to
perform the cutting. (Tr. 2538). Similarly, Colaianni testified that the Baron patent (RX
1010) also discloses a computer-controlled system in which information about the
topography of the cornea is entered into the computer, (Tr. 2794-2795), and the computer
calculates and presents an output representing the number, the length, the depth, and the
positions of the laser-generated incisions required to correct the corneal curvature. (Tr.
2795). The computer in the Baron patent is used to control the laser to make the laser
incisions. Tr. 2795.

Colaianni relied upon the opinions expressed in Dr. Thompson's expert report to
form his conclusions about the mateniality of the four prior art references at issue in this
case. (Tr. 2789). Colaianni testified that before deciding whether a prior art reference is
material, one first has to determine whether that reference was or was not cumulative of
prior art references that were already considered by the Examiner. (Tr. 2788-2789).
Colaianni relied upon Dr. Thompson's opinion about the materiality of Xarp, however,
Dr. Thompson did not address in his report the issue of whether Karp was cumulative of
other prior art references. Tr. 2797.

While the Karp reference discloses applying laser radiation to corneal tissue, an
element of claim 1 of the "388 Patent, the Baron patent introduces other variables, ;uch as
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the use of the riboflavin dye, but also discloses applying laser radiation to corneal tissue,
in column 1, lines 38, 43, 46 and 64-66, and column 2, lines 1-3. Tr. 3903-3904.

The Karp reference does not disclose ablating corneal tissue without thermal
damage, (Tr. 1940-1941), or volumetric removal of comeal tissue without thermal
heating, (Tr. 3918). The Karp reference indicates that thermal damage will occur. (Tr.
3909-3910). It teaches the purposeful formation of scars. This necessarily requires
heating the cornea and creating irreversible thermal injury. (Tr. 3910-3911, 3912-3913).
The technique of the Baron patent also generates thermal heating and causes the
formation of scars. Tr. 3908, 3910-3911, 3918-3919.

Karp does not disclose directing the far ultraviolet radiation in a controlled
manner onto corneal tissue to induce ablative photochemical decomposition of the
corneal tissue, an element of claim 1 of the '388 Patent. (Tr. 3917). Both Karp and
discloses Baron directing other types of radiation in a controlled manner onto corneal

tissue. Tr. 3917.

Dr. Thompson testified that elements of claim 1 of the '388 patent, as defined by
Respondent, are contained in the last box of RX 1503: "to create a surgical excision of
controlled depth and shape with depth penetration into the stroma." (Tr. 2201-2203; RX-
1503). Dr. Thompson noted that Karp discloses directing laser radiation in a
controlled manner to comneal tissue to create a surgical excision of controlled depth and
shape with depth penetration into the stroma. (Tr. 2201-2202). He further testified on
cross examination, however, that Karp disclosed other elements of the '388 patent only if
he ignored some claim language. (See, e.g. Tr. 2201-2203). With respect to these
elements, as Dr. Motamedi's testimony indicates, Karp would be cumulative in light of
Baron even if the claim elements were defined to ignore claim language. Tr. 4045.

While Baron introduces several variables absent from Karp, including application
of a dye to the cornea, diffusion of the dye into the comea and subsequent vaporization of
the tissue containing the dye, the Baron patent discloses creating a surgical excision of
controlled depth and shape, in column 1, line 64, through column 2, line 3. (Tr. 3919, Tr.
3896, 4036-4039). The Karp reference also discloses creating a surgical excision of
controlled depth and shape (Tr. 3919-3920), an element of claim 1 of the '388 Patent.
Depth penetration into the stromal tissue is an element of claim 1 of the 388 Patent. The
Baron patent discloses depth penetration into the stromal tissue with a far ultraviolet
laser, in column 2, lines 14-17. (Tr. 3923-3924). Dr. Motamedi testified that Karp
discusses using a laser in the RK procedure of Fyodorov, and that RK procedures
necessarily result in depth penetration into the stroma. Tr. 3895-3896, 3952.

Materiality Of The Keates Article

Keates disclosed applying CO02 laser light to corneal tissue, directing the laser
radiation in a controlled manner at the cornea, creating a surgical excision of controlled -
depth and shape, with depth penetration into the stroma, volumetric removal of comneal
tissue, operating on the anterior surface of the eye to change the optical properties of the
eye (Tr. 4680). The CO2 laser, however, did not work for the applications performed by
the excimer laser. Thus, Dr. Keates did not consider his article important to mention in
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seeking his own patent for use of the excimer laser on the cornea. Dr. Keates testified
that he did not believe that carbon dioxide laser prior art was relevant to an invention
using the excimer to perform surgery on the cornea. ( Tr. 545-546).

Keates discloses applying laser light to corneal tissue; directing laser radiation in a
controlled manner onto the corneal tissue; creating a surgical excision of controlled depth
and shape with depth penetration into the stroma. Keates discloses volumetric removal of
corneal tissue. Tr. 3937, 3944, 3950, 4024; CX 30 (Keates). Each of these disclosures is
also present in the L'Esperance '913 Background, (Tr. 3943-3944, 3948-3954), which was
before the Examiner and the Examiner-in Chief. Tr. 4767-4770.

The L'Esperance ‘913 patent (RX-1441A) was considered by the Examiner during
the prosecution of the '388 Patent. RX-1074.

An element-by-element comparison demonstrates that the Background of the
Invention Section of the L'Esperance '913 patent column 1, lines 12-48 (Tr. 3930)
discloses every element of the independent claims of the '388 Patent disclosed by the
Keates article. ( CX-1539, Ex. E). After the merger of VISX California and Taunton,
VISX Incorporated resolved Interference Proceeding 102,026 by awarding priority of
invention to Dr. Trokel over Dr. L'Esperance’s '913 patent. Because priority of invention
was awarded to Dr. Trokel over Dr. L'Esperance's '913 patent, the '913 patent cannot be
prior art to Dr. Trokel's '388 claims. The Examiner did, however, cite the '913 patent
during the prosecution of the '388 patent. The '913 patent is listed on the front of the '388
patent, and the '913 Background of the Invention Section in column 1 of the '913
describes the use of the carbon dioxide laser to perform radial keratotomies on corneal
tissue, and discloses the elements of the independent claims of the '388 patent to the same
extent as the Keates reference.

While the Keates article discloses applying laser radiation to perform radial
keratotomies on comneal tissue, the L'Esperance '913 Background also discloses applying
laser radiation to perform radial keratotomies on comeal tissue. (Tr. 3930, 3936-3937).

An element of claim | of the '388 Patent is the ablation of comneal tissue without
thermal damage. (Tr. 3934). The Keates article does not disclose this element. (Tr.
3939). Dr. Keates testified that he was not, in his article, "suggesting that you want to
avoid the shrinkage and the charring caused by the C0-2 laser." Tr. 604.

The absence of thermal damage to corneal tissue is not disclosed in the Keates
reference. Tr. 1940. ' ‘

Dr. Thompson testified that Keates disclosed controlled use of a laser on the

cornea to achieve volumetric removal of corneal tissue with depth penetration into the
stroma. Tr. 1847-1848, 1855 -1856, 1937-1938, 1961-1962, 2193-2196, 2199-2200.

The Keates article discloses creating a surgical excision of controlled depth and
shape (Tr. 3950), an element of claim 1 of the '388 Patent. The L'Esperance '913
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Background also discloses creating a surgical excision of controlled depth and shape, in
column 1, lines 28-32. Tr. 3948-3950, 3951-3952.

While the Keates article discloses depth penetration into the stroma (Tr. 3954), an
element of claim 1 of the '388 Patent, the L'Esperance '913 Background aiso discloses
depth penetration into the stroma, in column 1, lines 14-17 and 28-32. Tr. 3952-3954.

An element of claim 1 of the '388 Patent discloses directing the far ultraviolet
radiation in a controlled manner onto corneal tissue to induce ablative photochemical
decomposition of the corneal tissue. The Keates article does not disclose this element.
Tr. 3943.

To the extent that the Keates article discloses directing 10.6 micron wavelength
infrared radiation in a controlled manner onto corneal tissue (Tr. 3944), which is not far
ultraviolet radiation, the L'Esperance '913 Background, in column 1, lines 28-31, also
discloses directing 10.6 micron wavelength infrared radiation in a controlled manner onto
comneal tissue. Tr. 3935-3936, 3943-3944.

An element of claim | of the '388 Patent is volumetric removal of corneal tissue
without thermal heating. The Keates article discloses the volumetric removal of comeal
tissue, but not without thermal damage. Tr. 3945. '

The Keates article indicates that the carbon dioxide laser causes charring,
vaporization, and damage, but it identifies the carbon dioxide laser as an “ideal” knife
and as a safe and useful tool for laser surgery. (Tr. 3939-3941). The actual language
of the article's summary reads:

The controllable penetration width and depth of the C02 laser
incisions seem to make the laser an ideal "knife" for such
corneal modifications as radial keratotomy and epikeratophakia.
Our results indicate that the C02 laser, when successfully
integrated with the standard slit lamp, may be a safe and useful
tool in laser surgery of the comea. CX 30 at 117.

Dr. Keates testified that he was "advocating the use of the carbon dioxide laser as a
corneal surgical tool based on the results reported” in his article. Tr. 600, 603-605.

Keates accepts that thermal damage will be present. ( Tr. 3942). Dr. Keates,
testified that in his article, he was "not suggesting that you want to avoid the
shrinkage and the charring caused by the C02 laser.” (Tr. 604). The article indicates
that thermal damage is acceptable as long as it is controlled. Tr. 604. This teaches
away from the claims of the ‘388 patent.

Materiality Of The Girard Reference

Girard discloses changing the optical properties of an eye by operating solely on
the anterior surface of the cornea of the eye. Girard discusses the performance of
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superficial keratectomy by use of a diamond dental burr to smooth the comneal surface in
the treatment of pterygium, a disease in which growths occur on the comea. Girard notes
that the depth of such superficial keratectomy can be controlled by adjusting the motor
speed of the drill and the pressure on the cornea, as well as by careful observation.
Pterygium and other conditions of the cornea can cause superficial opacities or
irregularities that interfere with vision; the purpose of remedying these conditions is to
change the optical properties of the eye. Treatment of these conditions via superficial
keratectomy generally involves depth penetration into the stroma. (CX 359 (Girard);
Tr.1956-1057; 1058-1962). Superficial keratectomy is a therapeutic procedure, not an
elective vision correction procedure. Tr. 1957.

The general technical subject matter of the ‘388 Patent is directed to the use of the
excimer laser as a tool to perform medical procedures on the comnea. Tr. 3971-3972; RX-
1539. :

Dr. Trokel invented a new way to perform old surgical techniques discussed in
Girard. (Tr. 326-331; Tr. 679-680). Dr. Trokel did not invent procedures such as
keratomileusis or lamellar keratectomy, and never claimed he did invent them. (Tr. 2211,
2215). He was the first to propose the new methodology to perform various operations
on the cornea. (Tr. 679-680; Tr. 2000-2001).

The only passage in the Girard reference concerning the use of the laser as a tool
to perform applications on the cornea is on page 171. In that section, Girard discusses
the use of an infrared laser to produce controlled heating of the comeal stroma. Girard
suggests heating the cornea to a temperature that is sufficient to coagulate and shrink
tissue without vaporization. (Tr. 3972-3973). The laser suggested by Girard generates
light at the opposite end of the electromagnetic spectrum from the excimer laser. ( Tr.
891-883; Tr. 579- 582; 822:823; 2815). Complaint Counsel do not argue that Girard is
material on the basis of its reference to lasers.

The Examiner, at various times, opined that Girard teaches reshaping the cornea
through the volumetric removal of corneal tissue to create an excision of controlled depth
and shape, with depth penetration into the stroma. See RX 1536 at Tab 48 p.2 (Nov. 6,
1986) (volumetric removal of tissue), Tab.89 p.3 (Aug. 7, 1990), 49 p.3 (Nov. 12, 1986)
(amount of tissue removed must be precisely controlled), Tab 41 p.3 (Sept. 26, 1985)
(depth penetration into the stroma). (See also, Tr. 1873-1875, 1955-1961). Upon
consideration of the Girard reference and the independent claims of the '388 Patent, Dr.
Motamedi testified that Girard discloses no elements of the '388 Patent. Tr. 3978-3983;
RX-1539, Ex. F. B

Dr. Thompson testified on direct examination that Girard disclosed several
important elements of the '388 patent's claims. (Tr.1871-1873, 1955-1962). On cross-
examination however, Dr. Thompson acknowiedged that if the claims of the '388 patent
require a laser, then Girard does not disclose any of the elements recited in the claims.
(Tr. 2203-2208; RX-1504). *

Dr. Thompson testified on direct examination that Dr. Barraquer's work disclosed
important elements of the surgical methods claimed in the '388 patent. ( Tr. 1871-1872,
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1956). Barraquer's keratomileusis techniques, as of 1983, did not include generating a
laser beam in the far ultraviolet region of the energy spectrum and at a wavelength
selected to produce ablative photochemical decomposition of corneal tissue without
thermal damage to the corneal tissue, as called for by the first element, paragraph (a) or
(b) of claim 1 of the '388 patent, (Tr. 2143), claim 3 of the '388 patent. Tr. 2148-2150;
RX-1500), claim 4 of the ‘388 patent, (Tr. 2152-2154), or claim 5 of the '388 patent. Tr.

2158-2160.

Girard discloses mechanical techniques of corneal surgery, while Dr. Trokel's
invention was the use of a new laser cutting tool capable of performing these old
procedures. The only "laser surgery method" disclosed by Girard is controlled heating
with an infrared laser. ( Tr. 3981-3982). Dr. Trokel invented a new way to perform old
procedures. Tr. 326-331, 679-680.

The Girard reference is not pertinent to claims 3-5 of the '388 Patent. (Tr. 3981).
While Dr. Thompson testified Girard discloses, for example, changing the optical
properties of an eye by operating solely on the anterior surface of the cornea, (Tr. 1956--
1960), both Dr. Motamedi and Dr. Thompson concluded that Girard discloses none of
the elements of the '388 Patent. (Finding 397, supra.). Thus, the claim language of '388
calls for "photo decomposition of the anterior surface" (claim 4); "directing the laser
beam at the anterior surface" (claim 5). Complaint Counsel did not offer any alternative
construction of the claim language at trial which avoided striking portions of claim

language.

Colaianni testified that the fact that the Examiner allowed claim 1 of
L'Esperance suggests that the claim 1 was allowed over the Girard reference. (Tr. 2751-
2752). Claim | of the '913 patent is identical to claim 4 of the '388 patent.

Colaianni observed that claim 4 of the '388 patent appears to be the broadest claim
in the patent. He testified that "it may be true” that if claim 4 is patentable over Girard, it
would be reasonable for an applicant to believe that "the other claims in the '388
patent which are narrower than claim 4 are likewise patentable over Girard, (Tr.
2757-2760), and that it "may be," but he did not think it correct, that such a belief
militated against an inference that VISX intended to deceive the Examiner with
respect to Girard and Karp. Tr. 2762-2763.

One of Ordinary Skill

The field of the invention of the '388 patent is the use of an excimer laser to
perform surgery on the conea. Tr. 1983; Tr. 2685-2686.

While interest in refractive surgery was intensifying in the early 1980's, the level
of skill in the art was limited. RK was a well-known procedure that had been performed
throughout the world since the 1940s, and the PERK study by the National Institute of
Health was underway. (Tr. 1800-1801, 1809-1813, 1817-1818). Additionally, Dr.
Barraquer's techniques, such as keratomileusis, were well known and published in leading
treatises like Girard. (Tr. 500-503; 1817-1818; Tr. 3154-3156). Nevertheless, refractive
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surgery was performed by only few individuals in this country, and, programs in
ophthalmology did not provide training in refractive surgery. Tr. 1989-1991, 2033; Tr.
4542-4543.

Ophthalmologists tend to specialize within their field; these sub-specialties
include oculoplastics (orbital problems), cornea (refractive surgery and corneal diseases),
glaucoma, vitreal retina, and pediatric. There are no formal certifications for these sub-
specialties. (Tr. 1786-1787; Tr. 2417). Ten years ago, however, there was no sub-
specialty in refractive surgery. Tr. 2417-18.

In 1983, ophthalmic surgeons were experimenting with radial keratotomy, and a
few were performing keratomileusis as developed and taught by Dr. Barraquer. (Tr. 966-
967; Tr. 1800-1801, 1817-1818). Various therapeutic procedures required volumetric
removal of comneal tissue. These procedures were not performed with lasers. (CX 359 at
114, 116, 126-129 (Girard), Tr. 1956-1959; Tr. 968-973).

Ophthalmic surgeons were, in 1983, experimenting with various lasers, including
the carbon dioxide laser and the neodymium YAG laser, to determine if they were
appropriate for various types of comneal surgery. Tr. 502, 508; CX 30.

Dr. Thompson and Dr. Sher agree that, at a'minimum, the person of skill in the art
in 1983 was an ophthalmologist. (RX 1478 at (2) (Thompson expert report); RX 1550 at
9 (Sher expert report); Tr.4623). Dr. Sher testified that the level of ordinary skill in the
field of the invention in 1983 would be that possessed by a general ophthalmologist who
does corneal surgery. (Tr. 4709).

Dr. Thompson concluded that one of skill in the art in 1983 would have
knowledge of the following procedures: radial keratotomy, anterior and posterior
keratomileusis, superficial keratectomy and epikeratophalia. (Tr. 1800, 1809-1811, 1817-
1818, 1853). Radial keratotomy was an experimental refractive surgical procedure at the
time. It had been developed by Dr. Fyodorov in Russia and was introduced in the United
States in the late 1970's. (Tr. 1800- 1801). The other techniques were published in a
variety of sources, including Dr. Girard's textbook. Tr. 1801; 1810-1814.

While ophthalmologists themselves recognize any number of sub-specialties, for
which there are fellowship and other training programs, (Tr. 2416-2417), there is no
Board certified specialty or sub-specialty in refractive surgery. (Tr. 2416-2418).
Recognition among ophthalmologlsts of a sub-specialty in refractxve surgery is a recent
phenomena that did not exist in 1983. Tr. 2418.

The '135 patent notes, "[t]he use of radiation from lasers in medical and dental
procedures has been known for some time, having been applied shortly after the invention
of the laser in 1960." CX 184 at col 1. With regard to ophthalmic lasers, medical
researchers demonstrated in 1961 that lasers could be used on the retina for therapeutic
purposes. Jd. "Such laser eye surgery for detached retinas and other disorders is now
routine in eye clinics throughout the world." /d. Dr. Sher described how argon lasers had
been used to treat comneal injuries and diseases before 1983. (Tr. 4683). Ophthalmic
surgeons were experimenting with various lasers, including the carbon dioxide laser and
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the neodymium YAG laser, to determine if they were appropriate for corneal surgery.
CX30; Tr. 502, 508.

Dr. Thompson was asked at trial "is it correct that the field of the invention of the
'388 patent is the use of an excimer laser to perform surgery on a cornea.” He replied,
"yes, that is the correct field of the '388 patent as I understand it." (Tr. 1983). He later
testified that the level of ordinary skill in 1983 "in the field of using an excimer laser to
perform surgery on the cornea” was "low at that time in 1983." (Tr. 1990-1991). The
record does not, however, establish that an ophthalmologist, in 1983, who performed
corneal surgery would confer about the surgical method using the laser with a laser
physicist or a Ph.D. knowledgeable about lasers. Rather, it shows that ophthalmologists
sought out physicists mainly to obtain or jury-rig a delivery system, and consulted with
machinists who designed and fabricated various types of masks. See, Tr. 536-537; Tr.
4544-4547.

The person of ordinary skill in the art is an ophthalmologist who, in 1983,
performed corneal surgery and was interested in refractive surgery. He would have been
familiar with the techniques and theory behind RK and Dr. Barraquer's keratomileusis
and other procedures. Tr. 4709; Tr. 498-500; Tr. 4709; RX 1478 at 2-4.

Obviousness

Refractive surgeons are motivated to have better tools to perform their operations.
(Tr. 1944-1945). The excimer laser is a "surgical tool" for refractive surgery. It provided
an answer for taking off large amounts of tissue in a very controlled fashion without
producing thermal damage. Tr. 4632. '

Prior to Dr. Trokel in'1983, no one had suggested in the literature that the excimer
laser could be used to surgically remove corneal tissue without causing thermal damage
to the surrounding tissue. (Tr. 4513-4514). In his American Journal of Ophthalmologv_
article (RX-221), Dr. Trokel was the first to publish the suggestion to use an excimer
laser for refractive surgery. (Tr. 1999). Dr. Thompson testified that the same, basic idea
is disclosed in both the specifications of the '388 patent (RX-1074) and the Troke! article
(RX-221): "using an excimer laser as a new way of performing corneal surgery by
precisely removing a volume of corneal tissue without thermal damage to the tissue that
remains behind." (Tr. 1992-1993). Moreover, it is undisputed on this record that the ‘388
Patent and the Troke! article are both based on the same July, 1983 research work
conducted by Dr. Trokel.

Radial Keratotomy

In 1983, radial keratotomy was not commonly practiced in the United States, and
it did not become commonplace until the late 1980s. Tr. 4501, 4508; RX-1550 11 3(b).

In 1983, when the excimer laser first became known to ophthalmologists, it was
believed that the excimer laser could be used to perform RK because of its general ability
to etch tissue in a very precise manner. (Tr. 1850-1851). This belief probably supported
the Examiner-in-Chief's view that claims 4 and 5 of the '388 patent were broad enough to
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read on making "incisions" with a.laser. There is, however, a fundamental difference in
the interaction between the excimer laser and tissue, and the action of a knife used in RK
to cut tissue. ( See , Finding 389, infra; Tr. 1850-1851).

Fyodorov's RK work would not motivate one skilled in the art to use the excimer
laser. Fyodorov's RK makes narrow incisions with a knife. The Keates article
demonstrated that the C02 laser is inappropriate for RK, since it was a failure that
resulted in unacceptable side effects, and Dr. Keates admitted that he did not suggest any
alternative lasers in his article.( Supra, Findings 345 and 346). Lasers cannot make a
sufficiently thin cut to perform RK, because the width of laser ablation further weakens
the cornea. As a consequence, even today, no one performs RK with a laser. Tr. 4559-
4562.

Manipulation of Bowman's Layer

The '388 patent contemplates, elective refractive procedures (See, Finding 416,
infra). In 1983, removal of Bowman's layer was thought to be incompatible with
maintaining 20/20 vision. Surgeons were taught that Bowman's layer should not be
disturbed or removed except to treat scars, injuries, or infections. Conventional wisdom
held that removal of Bowman's layer could result in irreparable scarring. Tr. 4524-4525.

The concern about removing Bowman's layer vitiated the motivation to combine
anterior keratectomy (a therapeutic procedure) with keratomileusis (a refractive
procedure), and heightened the skepticism in the field about Dr. Trokel's idea of using the
excimer laser on the central optically active area of the cornea to steepen or flatten it,
particularly for the purpose of myopia and hyperopia correction. See, Tr. 2094-2095;
2118.

Ophthalmologists were taught in the 1980's that injury of Bowman's layer could
produce permanent corneal opacification, loss of transparency, and irregular astigmatism.
(Tr. 4534; Tr. 893). Dr. Thompson admitted that far from being established in 1983 that
removing of Bowman's layer resulted in a good visual acuity as set forth in his report, he
believed, as late as 1988, that removal of Bowman's layer with an excimer posed, " very
significant” and "fundamental” risks of coneal scarring and dense corneal opacification..
(Tr. 2090-2091). It was commonly accepted that it was anathema and repugnant for
surgeons to interfere with Bowman's layer in healthy comeas. Tr. 4526-4527; Tr. 896.

While Girard taught that Bowman's layer could be penetrated or removed if
certain conditions were satisfied, it was conventional wisdom in 1983 that such
procedures were very risky and Bowman's layer should only be removed when there was
a therapeutic necessity to do so. ( Tr. 4527; Tr. 4712-4713; RX-1560 at 214562-63). Dr.
Thompson agreed that, in 1983, ophthalmologists generally accepted view that one only
went through Bowman's layer if there was a therapeutic necessity. Tr. 2093-2094. Dr.
Schallhorn noted the even today there is concern among surgeons about disturbing
Bowman’s layer. Tr. 236-237.

Dr. Thompson, reported in his ‘467 Patent (filed on March 2, 1988 and issued on
May 8, 1990) that he was skeptical of disrupting Bowman's layer due to unpredictable
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outcomes, disruption of corneal collagen, and potential for scarring. (Tr. 4528-4530; RX-
1480 at 232-45). Dr. Thompson wrote in his patent that scarring rendered the use of the
excimer through Bowman's layer "clinically unacceptable.”

Girard’s Disclosure of Keratomileusis

As previously described, Dr . Barraquer’s keratomileus procedure, as described in
Girard, involves slicing a button of the comnea off the front surface of the eye, freezing
the button under carbon dioxide, putting it in a lathe and milling it to precise thicknesses,
defrosting it, and sewing it back on the eye. The process kills the tissue, and viable
keratocyte cells are no longer present. It takes months to restore any living function in the
tissue. Tr. 4521.

Keratomileusis was never commonly practiced in the United States. In 1983,
only a few surgeons performed this procedure. (Tr. 4500; Tr. 641-642; Tr 971; Tr. 2033,
2077; RX-1476). It was never adopted as a standard procedure for treating refractive
disorders of the eye. (Tr. 4519). It yielded mixed results, was extremely difficult, and
required months of recovery time. Sutures remained in place for four to six months. The .
procedure was not successful. (Tr. 4523). It was considered highly dangerous with a high
degree of risk, and it was not considered acceptable for general ophthalmic use. (Tr. 894,
971). The doctors who studied and were interested in Dr. Barraquer's refractive
surgery techniques sought ways to improve his work (Tr. 4657, 4662, 4664-4665.),
but keratomileusis in the early 1980's was considered a "dangerous curiosity.”
Tr. 333-335, 496, 500, 641, 971; Tr. 4519, 4523.

Girard’s Superficial Keratectomy

Superficial keratectomy is carried out to treat disease of the cornea such as scars,
foreign bodies, or infection. While superficial keratectomy can change the optical
properties of the eye, a superficial keratectomy is performed for the purpose of treating
therapeutic disorders of the eye. ( Tr. 1957-1958; 2082, 2086-2088; Tr. 4525).
Superficial keratectomy is not meant for refractive purposes, (Tr. 4525), and the Girard
reference categorizes it as a therapeutic procedure. Tr. 2087.

In his expert report, Dr. Thompson wrote that "it would have been obvious in
1983 to one skilled in the art of refractive surgery to combine Girard's observation of
corneal clarity following superficial keratectomy through Bowman's layer with
Barraquer's demonstration of correcting ametropia by keratomileusis to deduce that
optical reprofiling of the anterior comnea through Bowman's layer could be done, provided
that an instrument was available (or a surgeon skilled enough) to achieve a sufficiently
smooth surface." Tr.2100-2101; RX-1501. Yet, this record discloses no reference in the
literature to suggest combining superficial keratectomy with keratomileusis. (Tr. 2107-
2113; Tr. 4548).

Dr. Barraquer never disclosed the use of lasers. ( Tr. 4557). Dr. Sher explained

that Dr. Barraquer did not talk about lasers and did not render Dr. Trokel's invention
obvious. Tr. 4557.
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Anterior grinding

Dr. Barraquer and others investigated anterior surface grinding and abandoned it
because the surface it produced was too rough. These attempts caused the front surface of
the cornea to cloud and scar irretrievably. Tr. 4520-4521, 4714-4715, 4718-4719; RX
1560 at 214566. v

The New Method

Using an excimer laser, Dr. Trokel suggested a new methodology to perform
surgical procedures on the comnea. (Tr. 621-622, 652-653, 679-680). Dr. Thompson
does not know of anyone who thought of or did any research on the use of the excimer to
perform refractive surgery prior to the time Trokel published his article, (RX-221; Tr.
2000-2001), and the PTO Board determined that Dr. Trokel had priority over Dr.
L'Esperance for the claims in the interference count.

Dr. Thompson has published two dozen articles concerning various aspects of
using excimer lasers for corneal surgery. He has cited the Troke! article (RX-221) as the
first to suggest that the excimer laser can be used to perform refractive surgery. Dr.
Thompson has never cited to the Blum, Girard, Karp, or Keates references for this
proposition. Tr. 2001-2002; See also, Tr. 2007-2008; (RX-1470); Tr. 2012 (RX-1471);
Tr. 2014-2015 (RX-1472); Tr. 2015 (RX-1473); Tr. 2015-2016 (RX-1474); Tr. 2020,
2021 (RX-1475); Tr. 2023 (RX-1476); Tr. 2042 (RX-1477).

In an article he wrote in 1992, Dr. Thompson explained that the work of Dr.
Keates described in the Keates reference (RX-1423A) was not 2 major development in
the history of refractive surgery, nor was the work of Karp described in the Karp
reference (RX-214), or the work of Drs. Blum, Srinivasan and Wynne described in the
Blum patent (RX-1012). The Girard reference (CX-130) was not a major development in
the history of refractive surgery. (Tr. 2023-2026). The relative recognition of the four
references in comparison to Dr. Trokel's work reflects upon the objective secondary
considerations of non-obviousness.

Dr. Trokel's work is considered in the field to be among the 15 most significant
achievements in ophthalmology in the last century and one of the three most important
achievements in ophthalmology and refractive surgery (RX1498, pg 146; Tr. 2048-2050,
2053; Tr. 4514-4516). Colaianni explained that objective criteria such as this helps to
gauge whether or not an invention would have been obvious. Tr. 2965-2969.

Dr. Trokel's 1983 American Journal of Ophthalmology article was cited 242
times through 1997. (Tr. 1995-1998; Tr. 4517). In contrast, the Keates article was
cited 16 times. Tr. 4516.

The use of the excimer laser to cut corneal tissue required a new understanding of

the cutting process. (Tr. 574-576, 627-628). While Dr. Keates testified that he thought
the excimer was obvious to try” in light of his CO2 article, (Tr. 536-537), he further
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testified that prior to the excimer all laser surgical cutting was below Sev, and once that
energy level was achieved, the cutting process itself changed. (Tr. 627). He
acknowledged that he described that the excimer laser produced a photochemical reaction
in tissue which, “required a new understanding of the cutting process to be able to invent
this new teaching.” (Tr. 628).

The IBM patent discloses ablative photochemical decomposition, volumetric
removal, thin layer by thin layer, of biological tissue-like cartilage with compositions
similar to the cornea. It described photo etching the surface of biological material in a
controlled manner, the use of ultraviolet light at 193 nm, the absence of thermal damage,
and it applies generally to biological tissue. (CX 184). Yet, the clean cutting lines in
aortic tissue, for example, demonstrated at IBM did not suggest the same effect on the
cornea. Many lasers cleanly cut aortic tissue but fail to cut corneal tissue cleanly. The
cornea is singular in its structure and transparency, consisting, as Dr. Schallhom
testified, of largely a protein collagen. (Tr. 305). It is unique according to Dr. Trokel’s
unrefuted testimony in its “highly organized macro-molecular structure” which permits
the transmission of light. (Tr. 753). Unlike tissue in blood vessels, it does not “take much
to cause this macro-molecular structure to become disorganized.” (Tr. 753, 755).

Thus, Dr. Keates agreed with Dr. Trokel that Trokel's work was new and inveritive. Tr.

574-576, 620, 627-628.

Dr. Thompson testified that in most non-excimer laser systems, the laser energy is
absorbed by the tissue and heating occurs, causing thermal effects. The laser-tissue
interaction with the excimer is very different. There is very little, if any, thermal or
heating effect. Tr. 1876-1877. And there is no collagen delamination with the excimer.

Tr. 753.

Keates is an example of a doctor motivated to take Dr. Barraquer's techniques and
explore them using a different surgical tool, a carbon dioxide laser. (Tr. 4681). The
Keates article revealed no improvement over Barraquer's techniques, because the reported
experiment resulted in tissue damage, with edge irregularity, burning, tissue necrosis, and
inflammation. (Tr. 502, 596; Tr. 714, 880, 993; Tr. 4535-4536). Using the carbon
dioxide laser to make cuts on the cornea did not work. It produced bums, tissue necrosis,
unacceptable scarring, and collaterial damage. The carbon dioxide laser never
successfully made cuts on the cornea for refractive purposes, (Tr. 4535-4536), and was
never used clinically to perform refractive surgery. Tr. 539.

Dr. Sher testified that ophthalmologists understood what Dr. Keates was doing
and the problems with the carbon dioxide laser, such as burning and unwanted thermal
effects, described in the article clearly made the carbon dioxide laser an unsuitable
surgical instrument for refractive surgery. Dr. Sher explained that the failure of the
carbon dioxide laser in Keates would have been a valuable learning experience for
doctors to find an alternative instrument, but the use of the excimer laser to perform
refractive surgery on the comnea was not obvious in light of what was known about CO2 -
lasers. (Tr. 574-576; 3649). )

Karp disclosed directing a laser beam at a predetermined area, operating on the
anterior surface of the cornea, and achieving a predetermined curvature profile.
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Nothing in Karp, or Karp in combination with Blum, would lead one skilled in the art
in 1983 to use an excimer laser to etch the anterior surface of the cornea with depth
penetration into the stroma. (Tr. 4558). Furthermore, even if such a combination had
been suggested and could be made, the combination of the Blum and Karp is the same
as the combination of Laser Focus and Baron, both of which were before the Examiner.

There is no suggestion in the prior art to combine Girard, Keates, or Karp, and
other references to enable one to reach Dr. Trokel's invention. (Tr. 4558-4559). Dr.
Keates, for example, discussed the limitations of Dr. Barraquer's techniques and
suggested that the carbon dioxide laser offered certain advantages over Dr. Barraquer's
instruments, (Tr. 4681-4682, CX 30), but Dr. Keates opined that his article did not
suggest an alternative laser. Tr. 605.

The Examiner-in-Chief's decision on preliminary motions (RX-114)
demonstrates that it is not obvious to combine the disclosures of Blum and Girard. Boler
discussed Blum as well as the Curtin reference, which like Girard discloses mechanical
means to change the curvature of the eye. His decision addressed the question of
motivation to combine, and indicates that there is no suggestion to combine Blum with
mechanical techniques such as those in Curtin and Girard. (Tr. 4836-4837).

Doctors frequently experiment with different instruments to solve problems and
learn from failed experiments to look for better ways to solve problems. (Tr. 4683). Dr.
Keates, however, did not propose an alternative laser, but rather advocated the carbon
dioxide laser as an "ideal tool." (Tr. 600, 602, 605; 879-880; 3939-3941). The Keates
article did not make obvious the use of the excimer laser. Tr. 574-576; 3649; 4558.

Dr. Thompson concluded that Claim 1 of the '388 patent was obvious in light of
the '135 patent and Karp. The '135 patent describes the use of far UV radiation for
efficient removal of biological material without heating. Karp discloses directing a laser
to the cornea for the purpose of etching it. (Tr. 1938, 1939-1941, 1945). However, Dr.
Thompson did not address whether there was any suggestion in the prior art to combine
the teachings of Karp and Blum. Furthermore, even if such a combination had been
suggested and could be made, the combination of the Blum patent and Karp is the same
as the combination of Laser Focus and the Baron patent, both of which were before the
Examiner.

Karp discusses "carrying out a surgical procedure for the treatment of myopia of
the human eye in which cuts are made in accordance with a predetermined cutting pattern
in the peripheral region of the cornea of the eye," thus disclosing directing a laser beam at
a predetermined area. The '135 patent and Keates also teach directing the laser beam at 2
predetermined area. The '135 patent discloses directing the laser beam to a predetermined
area of interest to the surgeon, which for an opthalmologist might be the cornea. Keates
teaches directing the laser to a predetermined area of the cornea. The stated purpose
and accomplishment of the work reported in Keates was demonstrating laser beam
control down to beam diameters of 25 microns. CX 30 at 117 (Keates); CX 327 A-H; CX
357 (Karp); CX 184 (the '135 patent at col 4, line 35); Tr. 1950-1954.
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Dr. Thompson concluded that Claim 3 of the '388 patent was obvious in light of
the '135 patent and Karp or Keates since (1) the '135 teaches generating a laser beam and
193 nm., directing the laser to a predetermined area of interest to the surgeon, and
controlling the laser beam to induce ablative photochemical decomposition, (2) Karp
discloses a laser beam, directed onto a predetermined area of the cornea, and (3) Keates
discloses a laser beam directed at the cornea. (Tr. 1952; 1954-1955). The combination of
Blum, Karp, and Keates is the same as the combination of Laser Focus, Baron and the
Background Section of the L'Esperance '913 patent, all of which were before the
Examiner.

Dr. Thompson concluded that Claim 1 of the '388 patent was obvious in light of
the '135 patent and Keares. He concluded that (1) Keates demonstrates the controlled use
of a laser on the cormea to achieve volumetric removal of corneal tissue, albeit with less
than optimal results because of thermal damage and (2) the '135 patent described the non-
thermal interaction of 193 nm radiation with biological tissue and the controlled use of
the laser to photo etch the surface of biological material. He equated "controlled" with
volumetric. (Tr. 1944-1947). However, the Blum patent and Keates are the same as the
combination of Laser Focus and the Background Secnon of the L'Esperance '913 patent,
both of which were before the Examiner.

Keates and Karp also discuss operating on the anterior surface of the eye with a
laser in order to etch or remove tissue. (CX 30 (Keates); CX 357 (Karp); Tr. 1960). The
Baron patent, like Karp, discusses operating on the anterior surface of the eye with a
laser in order to etch or remove tissue. (See, RX-1010). The Background Section of the
L'Esperance '913 patent, like Keates, also contains such a discussion. See, RX-1441A.
See also, RX-1539 at Exhibit D (chart for claim 5 of the '388 patent, last box), and at
Exhibit E (chart for claim 5 of the '388 patent, last box).

Both Karp and the Baron patent disclose achieving a pre-determined curvature
profile. (Tr. 4031; CX 189; CX 190; See, RX-1010 at column 1, line 61 through column
2, line 6. See also, RX-1539 at Exhibit D (chart for claim 4 of the '388 patent, last box).

The '135 patent discloses the use of 193 nm ultraviolet radiation, irradiation,
ablative photochemical decomposition, and volumetric removal of biological matenial.
CX 184 (the '135 patent); Tr. 1959-1960). The Laser Focus article also discloses "the
use of 193 nm ultraviolet radiation" and "ultraviolet irradiation, ablative photochemical
decomposition, and volumetric removal of biological material." RX 513, column 1-3,
Figs. 1&2; Tr. 3877, 3879-3887.

Girard discloses a non-laser therapeutic treatment involving the volumetric
removal of comneal tissue from diseased eyes. In performing superficial keratectomy, the
surgeon performs a volumetric removal of tissue and creates a smoother corneal
curvature. (CX 359 (Girard); Tr.1961). Karp, Baron, Keates, and Background Section of
the L'Esperance ‘913 patent all disclose the volumetric removal of corneal tissue. See,
(RX-1539) at Exhibit D (chart for claim 4, last box, and chart for claim 5, third-to-last
box), and at Exhibit E (chart for claim 4, last box, and chart for claim 5, third-to-last
box).
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Girard discloses a method of refractive surgery (keratomileusis) whereby
mechanical instruments achieve a "volumetric removal” of tissue from the "stroma" to a
"predetermined curvature profile." These terms appear in the claims of the '388 patent.
(Tr. 4664). As Dr. Thompson explained, the invention of the 388 patent "is the use of an
excimer laser as a new tool to etch corneal tissue for the purpose of performing whatever
surgical procedure one wants to perform." Tr. 2156-2158.

Dr. Thompson concluded that Claim 4 of the '388 patent was obvious in light of
various combinations of Karp, Keates, Girard and the '135 patent. He opined that the
most the direct path to obviousness was to combine the teachings of the '135 patent with
regard to ultraviolet laser radiation and its interaction with bidlogical tissue with the
teachings of Girard with regard to operating on the anterior surface of the cornea to '
change its optical properties. (Tr. 1962-1963). This record shows, however, that the
Blum patent and Keates is the same as the combination of Laser Focus and Baron, both
of which were before the Examiner. Furthermore, claim 4 of the '388 patent is identical
to claim 1 of the L'Esperance ‘913 patent. The Examiner participated in the issuance of
claim 1 of the '913 patent over Girard and the European version of the Blum patent. See,

RX- 1441.

All disclosures in Keates and Karp which are pertinent to claim 5 are also present
in the L'Esperance '913 Background and Baron, respectively. See, CX'30; CX 357, RX
1539, Exs. D and E; Tr. 3930; Tr. 4045.

Redefinition of the anterior surface of the cornea occurs whenever tissue is
removed from the surface or whenever the anterior surface is cut, provided that the
removal or cut involves stromal tissue. If only the epithelial layer is removed or cut, it
will heal and a permanent redefinition has not occurred. Tr. 1966.

Dr. Thompson concluded that Claim 5 of the '388 patent is obvious in light of
Karp, Keates, Girard, and the '135 patent. He reasoned that Karp and Keares teach
directing a laser beam at the anterior surface of the eye; that Karp, Keates and Girard
teach volumetric removal, which necessarily involves redefinition of the anterior surface
of the cornea, and that the '135 patent teaches the use of ultraviolet laser radiation. In Dr.
Thompson's opinion, the most direct path to obviousness is the combination of the '135
patent and Girard. (Tr.1966-1967; 1973-1974). Dr. Thompson, however, did not
identify any suggestion in the prior art to combine the teachings of Blum, Karp, Keates,
and Girard.

Dr. Thompson testified that refractive surgeons would have been motivated in
1983 to combine the disclosures of the '135 patent with Keates. (Tr. 1944; RX 1478 at 4).
However, Complaint Counsel has not identified any evidence in the record indicating
that the prior art suggested that the teachings of Blum and Keates be combined.

Dr. Thompson testified that refractive surgeons would have been motivated in
1983 to combine the disclosures of the '135 Patent and Karp. (RX 1478 at 4). However,
Complaint Counsel have not identified any evidence in the record indicating that the prior
art suggested that the teachings of Blum and Karp be combined.

-
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Dr. Thompson testified that refractive surgeons would have been motivated in
1983 to combine the disclosures of the '135 patent and Girard, (Tr. 1943-1944; 1977;
RX 1478 at 4), however, the evidence does not indicate the prior art suggested that the
teachings of Blum and Girard be combined.

Secondary Considerations

To guard against the temptation of hindsight reconstruction, the patent law has
developed certain objective criteria by which to gauge whether or not an invention would
have been obvious. (Tr. 2968-2969). Objective evidence of non-obviousness includes:

a. evidence that there was a long-felt need for the invention;

b. evidence that others tried but failed to fill that long-felt need before the
invention was made;

c. evidence that after the invention was made, it was greeted with
skepticism by others in the field; and

d. evidence that the invention after it was made became a commercial
success. Tr. 2969.

Skepticism/Conventional Wisdom

In the early 1980's, the ophthalmology establishment viewed refractive surgery
with a great deal of skepticism. The concept of operating on a normal cornea to correct
refractive errors was considered repugnant to most ophthalmic surgeons. (Tr. 2078; CX
130 at 147; Tr. 4531-4533). Ophthalmologists generally considered Dr. Trokel's
invention foolish and thought it would never be widely accepted. The head of Columbia
University's ophthalmology department, for example, scoffed at the idea and thought it
would never be a successful surgical procedure. Tr. 894-895.

It was generally accepted in 1983 that one should avoid operating on the central
area of the comnea, particularly for elective purposes, due to the risk of side effects such as
scarring and opacification. (Tr. 591; Tr. 894). Dr. Schallhorn confirmed that during the
1980's there was “a lot of concern” about operating on the optically active central portion
of the cornea. Tr. 236-237. a

While Complaint Counsel contend, in numerous proposed findings, that the '388
patent does not contemplate "vision correction nor avoidance of scarring or
opacification," their contention is not supported by the record. Dr. Thompson testified
that the '388 patent specification discloses the "refractive procedure” of removing tissue
to steepen or flatten the cornea (Tr. 2081-2082; RX-1057 at 152415), which treats myopia
and hyperopia. (Tr. 902). The '388 patent specification states that the excimer laser can
"selectively shape the cormea surface [which] allows modification of the refractive status
of the eye." RX-1074 at 6:6-7.
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In 1988, Dr. Thompson wrote that operating upon the visual axis of the conea
poses "very significant risks." (RX 1480.). Five years earlier, in his application for the
'388 patent, Dr. Trokel proposed to operate on the visual axis of the cornea. Tr. 2079,
2082.

Long-felt Need and Commercial Success

As of 1983, there had been a long-felt need for a surgical method to permanently
correct refractive errors. (Tr. 2009-2012; Tr. 2022-2023). The excimer laser had been
available since the 1970's; however, Dr. Trokel was the first to use it on the cornea. As of
October, 1990, it was still undergoing FDA clinical trials, (Tr. 2012), but the invention
enabled the industry to pursue PRK and LASIK by suggesting the use of the excimer laser
for corneal surgery. Since receiving clinical approval from the FDA, the excimer has
gained widespread acceptance among refractive surgeons and achieved clinical success.
Tr. 2013.

' REEXAMINATION

An office action granting reexamination of the '388 patent issued April 4, 1998.
The request upon which it was based lists four items of prior art alleged not considered
during the prosecution of the ‘388 patent. These items include the Blum patent, Keates,
Beckman et. al., Limbectomies, Keratectomies, and Keratostomies Performed with a
Rapid Pulse Carbon Dioxide Laser, 71 Am J. Ophthalmology, 1277(1971); and Peyman,
et. al., Modification of Rabbit Corneal Curvature with Use of Carbon Dioxide Laser
Burns, 11 Ophthalmology Surgery 325 (1980). The request, to the extent it relies on
Keates and the Blum patent, is based upon combinations of Keates and Beckman or
Peyman, and the Blum patent and Beckman or Peyman. It does not rely on Keates alone,
Blum alone or a combination involving just Keates and Blum.

Ninety percent of all requests for reexamination that are filed with the Patent Office
are granted. Of the requests that are granted, only 10% result in a determination that the
claims of the patent under reexamination are invalid. In 25% of the requests that are
granted, the Patent Office determines that no changes of any kind need to be made to the
claims of the patent under reexamination. In the remaining requests that are granted, the
Patent Office determines that some type of change should be made to at least one claim of
the patent under reexamination. (RX-1497; Tr. 2990-91). The statistics published by the
Patent Office concerning reexaminations do not indicate whether any of the changes made
to claims under reexamination was required to be made because of the prior art cited in
the request itself. (Tr.2993). Once a request for reexamination is granted, the examiner
can, and does, cite additional prior art against the claims, above and beyond the prior art
that was cited in the request itself. Tr. 2993.

In 65% of reexaminations, some changes are made to one or more claims in the
patent. (Tr. 2991). If such changes were not made, those patents would be held to be
invalid. (Tr. 2991-2992). In 75% of the cases in which reexamination is granted, the
claims of a patent are either cancelled or changed.
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Colaianni stated in paragraph 9 of his expert report (RX-1486) that one of the bases
for his opinion that the Blum and Keates references are material is that the Patent Office
granted a request for reexamination of the '388 patent based, in part, on those two
references. (Tr. 2984). Colaianni acknowledged that /n re Hiniker prevents an inference
that prior art is "new" just because it is cited in a reexamination order, since re-
examination can be based on a combination of old and new art. Mr. Colaianni indicated,
the reexamination order states that "any or all" of the references cited present a substantial
new question of patentability. Tr. 2524-2530, 2535-2536, Tr. 4865-4866.

The grant of reexamination (CX-154) does not suggest that the Examiner believed
that either Keates or Blum are new references, because there is a proposed combination
with two references not cited during prosecution of the '388 Patent. (Tr. 4862-4864).
Thus, a review of the underlying request upon which the Reexamination Order was based
reveals that neither Keates alone or Blum alone or Keates and Blum in combination with
each other but without Beckman or Peyman were specified as grounds for reexamination.

The request of reexamination was based solely on a combination of the Keates and
Blum references with other references not cited during the prosecution of the '388 Patent.
A combination of old and new references is a proper basis to request reexamination. Tr.
4866. Moreover, neither the grant of reexamination nor the Examiner’s subsequent
rejection of the ‘388 claims on March 30, 1999, indicates that the Examiner was unaware
of Blum and Keates during the prosecution of the ‘388 patent.

In respect to the ‘388 patent, the Examiner determined to reject claims 1-3 as
being unpatentable over Beckman in combination with Blum. He ruled that Beckman
produces a surgical excision of controlled depth and shape wherein a beam of carbon
dioxide laser radiation is used to remove corneal tissue, and teaches the method claimed
except for the ultraviolet radiation. He reasoned that since Blum teaches the use of a 193
mn light to remove tissue, it would have been obvious to the artisan of ordinary skill to
use the ultraviolet wavelength of Blum in the method of Beckman because Blum allows a
method of removing organic material without heating, which is desirable.

The Examiner rejected claims 4 and 5 of Trokel ‘388 as being unpatentable over
Keates in view of Beckman and Blum. He ruled that Keates teaches the use of a carbon
dioxide laser to modify the refractive properties of the eye by operating on the anterior
surface of the comea in a volumetric removal of comeal tissue and with depth penetration
into the stroma, while Beckman teaches that reducing the heating of the remaining tissue
provides superior results in comneal surgery. Blum, he reasoned provided the teaching that
using the 193 nm laser provided the tissue removal without heating. As such, the
Examiner ruled that it would have been obvious to the artisan of ordinary skill in the art to
employ the wavelength Blum in the method of Keates as taught by Beckman.

The rejection of the claims 1-3 and 4 and 5 of the ‘388 patent was, as this record

demonstrates, based on a combination of new art involving the Beckman reference with
old art references of Keates and Blum. '
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The Examiner also rejected claims 1-5 under the doctrine of double patenting over
claims 1-23 of U.S. Patent No. 5, 735, 843, and claims 1-23 of U.S. Patent No. 5,711,762,
and in a separate action, he rejected the claims of the ‘695 patent.

Supplemental Findings

Relevant Markets
The Geographic Market

The relevant geographic market is the United States. Order Specifying
Undisputed Facts Regarding Respondent VISX, Incorporate's Motion No. 4 for Summary
Decision Regarding Relevant Market and Complaint Counsel's Motion for Summary
Decision January 4, 1999, at 9 25.

The Product Markets
Technology Market

Complaint Counsel contend that a technology market comprised of the
intellectual property in the '388 patent is a relevant product market in this case. Tr. 1255-
1255. If, however, the ‘388 is ultimately found invalid on reexamination, it could not
constitute a relevant technology market. Tr. 1666.

The technology covered by the '388 patent has been the subject of marketing
activity by VISX, along with other patents, since the issuance of the '388 in 1992. This
marketing activity by VISX consisted of individual agreements, offers, and negotiations,
and was separate from VISX's marketing of its excimer lasers. (Tr. 1280-1281, 1284-
1289; CX 45 at VISX 002227; CX 81A; CX 230; Tr. 398; CX 304; CX 107). The '388
patent has never, alone, been the subject of separate marketing activity apart from VISX
other patents.

One of the earliest transactions in the technology market occurred on June 3,
1992, when Summit and VISX formed P2. This pooling agreement included licenses to
the '388 patent, among 18 others. Stipulation No. 54; CX 45 (VISX 8-K dated June 3,
1992) (P? agreement); CX 296 (VISX 1995 10-K) at 5-6; Tr. 1289.

Since 1992, potential competitors began making inquiries about, or attempted to

negotiate for, licenses to VISX patents, including the '388 patent.
IN CAMERA.
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The market for excimer laser vision correction devices came into existence when
Summit received FDA approval in October 1995. VISX then participated in the market
in an economic sense because of its pooling agreement with Summit. Six months after
Summit’s entry, VISX began selling its own laser systems. VISX received more than
half of the revenues from per-procedure fees on Summit's laser systems and all of the 6%
royalty on the purchase price of those systems. Tr. 1277-1279; CX 45, (P*Agreement);
CX 296 at 1,6, 10 (VISX 1995 10 K).

The '388 is a Necessary Input

The technology embodied in the '388 patent is a necessary input to performance of
PRK and LASIK procedures, and to the manufacture and sale of excimer laser systems
used to perform PRK and LASIK. CX 53 at VISX 38054; Tr. 1283-1285; CX 303.

The claims of the '388 patent are extremely broad. According to VISX, the claims
are “... broadly worded and cover any use of ultraviolet radiation to change the optical
properties of any eye by photodecomposition of the anterior surface of the cornea.” CX
37; CX 36; CX 34 at 40835; CX 202 (AMO00380-91) at 382; Tr. 3771, 3824:20-24.

VISX has contended that because of the '388 patent's breadth, any
ophthalmologist performing PRK in the United States without a license from VISX
would infringe the patent. (Respondent VISX, Incorporated's Statement of Disputed
Facts Submitted in Opposition to Complaint Counsel's Motion for Partial Summary
Decision at 2-3, attached to Opposition of VISX, Incorporated, to Complaint Counsel's
Motion for Partial Summary Decision or, in the alternative, an In Limine Ruling, filed
December 1, 1998). .

VISX has further contended that manufacturers of excimer laser devices for laser
refractive surgery cannot sell their devices for use in performing laser refractive surgery
in the United States without a license from VISX because that use would infringe the '388
patent and the firms would be liable for contributory infringement of the patent. RX 1457
at 14; Tr. 3215-3216; Tr. 1156-1157; 1159; 1162-1163; Tr. 1283.

VISX itself has stated that '388 covers all ways of doing laser vision correction,
that the '388 patent is a very basic, fundamental patent covering excimer laser refractive
vision correction, and that the '388 patent is of such a fundamental nature that no excimer
laser to correct refractive vision errors could operate in the U.S. without infringing this
patent. ( See, Tr. 403-404; CX 303; Tr. 1281-1283). The VISX executive responsible for
negotiating licenses to VISX patents regards the '388 as a "crown jewel." (CX 157 at
167-168, 170; Tr. 3216-3217). VISX representatives have described the '388 as one of
"six or eight or more" of VISX’s patents that are fundamental. (CX-157 at 168-169).

The '388, along with other Trokel patents, L'Esperance patents, and the Warner patent, all
have been described as among the "crown jewels" in VISX's patent portfolio. (CX-157 at
170).
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For firms manufacturing excimer lasers for vision correction, and for the laser
refractive surgery procedure itself, the ‘388 patent is a key input. Tr. 1289-1291; Tr.
1141, 1145; 1169-1170.

Another key input into the laser refractive surgery procedure end-product is
intellectual property covering the methods and procedures for performing laser refractive
surgery with an excimer laser. (Tr. 1283-1284). Dr. Levy concluded that there are no
close substitutes for the technology embodied in the '388 patent, (Tr. 1281-1284),
although he agreed that if Summit could have sold its machine in 1992 without a license
to the ‘388 patent, the ‘388 patent would not constitute a proper market. (Tr. 1501).
Respondent proffered in its proposed finding 946 that Complaint Counsel have
contended, in response to interrogatories, that Summit did not need a license to the ‘388
patent because its laser did not infringe the ‘388 patent. Complaint Counsel did not
respond to this proposed finding in their “opposition” filed February 2, 1999.

Dr. Levy testified that there has to be separate demand for a product for it to
constitute a relevant product market. (Tr. 1595). If there is no separate demand for the
'388, the '388 patent cannot constitute a market. Tr. 1596-1597.

There is no direct evidence in this case of separate demand for the '388. As noted
previously, competitors have always sought to license the '388 as part of a bundle; in fact,
it has been licensed as part of a bundle, and enforced as part of a bundle. Tr. 5286-5288.

VISX and P? indicated they would not license a patent individually for a
lesser amount than its entire portfolio price, (Tr. 3617-3618;Tr. 1157-1161; Tr. 1314; Tr.
636-639 (Meeting in Dallas where Summit President announced that no licenses to P?
patents were available)). IN CAMERA.
As noted previously, competitors have always sought to license the '388 as part of a
bundle; in fact, it has been licensed as part of a bundle, and enforced as part of a bundle.
Tr. 5286-5288.
IN CAMERA.

LaserSight recently purchased the Blum ‘135 patent from IBM for $10 million.
Tr. 1657-1658). Dr. Levy testified that the Blum '135 patent may constitute a market and
confer market power even though LaserSight has never made any excimer laser sales in
the United States, (Tr. 1641-1643, 1654, 1657), depending on whether it constitutes a
properly defined technology market. However, he distinguished this situation from the
'388 in the following respects: LaserSight purchased the Blum patent rights in a situation
where licenses already had been issued to several firms in the market, whereas the '388
patent has only been licensed to one competitor (Summit), which shared licensing
revenues in a patent pool that had set a floor on price. Tr. 1640-1645, 1303-1304.

Dr. Levy did not use any price level in defining the candidate technology market

under Section 1.11 of the Merger Guidelines. (Tr. 1540). Whether or not the ‘388 patent
may, in theory, have an incremental effect on the price of a bundle of patents which
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include it, it has not been demonstrated on this record, and the fact remains that Dr. Levy
stated that he did not have any basis for knowing what a competitive price is or would
have been for the '388. (Tr. 1544). Because the '388 patent has not traded alone, there is

no evidence of price for it in the record. Tr. 5288.

Dr. Levy, although familiar with the pricing levels for RK, glasses, and contacts,
(See, Tr. 1555-1556), did not evaluate the prices of downstream substitutes to determine
whether there were substitutes that could constrain the '388. (Tr. 1540-1541). Nor did he
determine the cost structure for those alternatives. /d. Such price and cost data, and
evidence of separate demand, would be relevant in determining whether the '388 patent is
a separate market. ( Tr. 5289-5290). He agreed in theory that if the '388 was invalid, it
would not represent a separate market. (Tr. 1666). In reaching his opinion that the '388 is
a market, he asked to assume that there was a zero percent chance that the '388 was
invalid. (Tr. 1673). His assumption did not take into account any relief the FTC might

obtain in this case.

Apparatus Market

The Complaint alleges that the sale or lease of PRK equipment, including the
licensing of patents for use in performing PRK, is a relevant line of commerce. (Para. 22).
The record shows that the PRK equipment or apparatus is a unit consisting of many
components, including the excimer laser, a chair for the patient to sit under the laser, a
computer and terminal, a microscope, and various ancillary devices which assist the
ophthalmologist and technician assistant in pointing the laser and performing the
procedure. Tr. 1713-1715; See, CX 351.

. VISX and Summit are the only firms which have sold excimer lasers in the United
States. (Tr.388; Tr. 403-404; 417; Tr.1219-1220; Tr. 3161).

Dr. Stephen M. Levy, Economist, Bureau of Economis, Federal Trade
Commission, provided expert testimony at the hearing. (Tr. 1241-1750). He initially
testified at his deposition that there was an emerging relevant goods market in excimer
lasers in 1992, (Tr. 1340-1341; RX-1450 at 4); however, at the hearing he acknowledged
a mistake to the extent that the excimer laser goods market came into existence in 1995
with the FDA's approval of the Summit excimer laser. (Tr. 1343-1344).

Dr. Jonathan D. Putnam, Economist, employed as a Principal at Charles River
Associates, Boston, Massachusetts was called as an expert witness by Respondent. He
formed no opinion in respect to the alleged apparatus market in either his expert report or
his testimony. Tr. 5327-5328.

Neither Dr. Levy nor Dr. Putnam has previously worked on a case involving the
application of the Intellectual Property Guidelines in defining a technology market. Tr.
1336; Tr. 5325-5326.

Under the Merger Guidelines market definition test, if a hypothetical monopolist
would not raise its price or would increase its price by zero, the market has to be
broadened to include additional products. If the hypothetical monopolist would not raise
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price, or would raise the price by zero percent, Dr. Levy, agreed that the candidate market
would not be a market. (Tr. 1629). Dr. Levy pointed out that a monopolist already
charging the profit-maximizing price will be unable to raise price any higher. Tr. 1629-
1634.

Whether the hypothetical price increase is profitable or not depends, at least in
part, on the percentage of sales that the monopolist would lose in response to the price
increase. Dr. Levy did not provde such a calculation in this case. Tr. 1608-1609; 1260-
1261; RX 1457 at 20 n.45 (Putnam Report).

Dr. Levy testified that knowing the demand curve faced by a hypothetical
monopolist is not sufficient to determine whether profits are being maximized, because
it is also necessary to know the marginal cost curve. He stated that his failure to refer to
marginal cost was an oversight. Tr. 1609-1611.

In theory, marginal cost can have a significant impact on market definition in
situations involving high fixed or sunk costs and relatively constant marginal cost, such
as industries with large sunk development costs. (RX-1466 at 116). Dr. Levy agreed
that VISX's business is one characterized by large sunk development costs, (Tr. 1615-
1616), but he did not know the marginal cost on VISX's excimer lasers, or have any idea
whether VISX's machine prices are set at or above marginal cost. Tr. 1651.

If the initial percentage markup over marginal cost is substantial (at least 30
percent) and the elasticity of demand not too low (less than 4), then a hypothetical
monopolist would restrict output very little or not at all. (RX-1466 at 120.). Dr. Levy
agreed that the implication was that under those circumstances the hypothetical
monopolist would raise price very little or not at all. Tr. 1617.

Based on 1996-1998 VISX sales and financial data reflected in RX-1302, Dr.
Levy agreed that VISX's revenues are marked up over its estimated production cost by
about 200 percent. If those numbers are correct, based on the chart shown in RX-1466,
he agreed that there might be no price increase at an elasticity of two or even lower. He
did not know the elasticity of demand. Tr. 1626-1627.

The record reveals that VISX's prices are falling, both in real and nominal terms.
Dr. Levy’s analysis did not take such pricing data into account. (Tr. 5291). Complaint
Counsel note that depending on the cause of the falling prices, such declines are not
necessarily relevant to market definition. Price is defined by the interaction of demand
and cost conditions. A monopolist can lower price over time and still remain a
monopolist in a relevant product market where it faces either falling demand or falling
costs. Demand in this case is rising, and Complaint Counsel have not suggested that
costs are falling.

At the time the complaint issued in this matter, VISX and Summit were the only
firms whose laser equipment had FDA approval. Since then, two additional excimer
laser manufacturers, Autonomous and Nidek, received FDA approval, (CX 529 (1998
3Q VISX 10-Q) at 8), and Summit has announced it proposes to acquire Autonomous.
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(Tr. 3532; CX 354 at 7). Itis unclear in this record whether Nidek or Autonomous
have, as yet, sold any any excimer laser units in the U.S. .

Summit's acquisition of Autonomous is likely to change the competitive
landscape, because, even though VISX has a "significantly broader" FDA approval
range, Autonomous' LADARUvision laser may be viewed as technically superior to
Summit's current laser. (CX-354 at 7-8.). Dr. Levy testified: "I don't know whether or
not it is an excellent machine, but it has been characterized as a machine that people
would like to buy and has, indeed, cleared FDA approval.” ( Tr. 1356-1357). A
BancBoston report anticipated that VISX would, in 1999, face “intense competition” and
“pricing pressure” and observed that: "We assume . . . that the procedural fee will stay in
the $250 range until the middle of 1999. At that time, in response to the competitive
environment, we expect VISX to gradually lower the procedural fee. By the end of
2000, we expect the procedural fee to fall to $220." CX 54 at 11.

POTENTIAL COMPETITORS

Nidek Co. Ltd. sells its EC-5000 excimer laser in international markets. (CX
354 at 8; Tr. 3127). Nidek's EC-5000 laser system has a “slit-scanning" delivery system,
which uses rectangular beams that sweep across the cornea. (Tr. 3130; Tr. 390; 402).
Nidek sells its laser in foreign countries without a VISX license and has prevailed in a
lawsuit brought by VISX against it in England. CX 354 at 10; Tr. 401-402.

There is record evidence that Nidek already has begun efforts to market its lasers
in the United States, (Tr. 3412-3413), but, as noted above, it is unclear whether it had, at
the.time of trial, actually sold any systems. It is VISX's position that Nidek, before
consummating sales in the U.S,, needs a license to, at least, the '388 patent. CX 157 at
167-168.

In addition to Nidek and Autonomous, Bausch & Lomb has announced that
it expects FDA approval for its excimer laser later system this year (1999). Bausch &
Lomb has annual sales of more than $2 billion. A division of Bausch & Lomb (formerly
Chiron Vision, a subsidiary of Chiron Corp.), is developing an excimer laser, the Chiron
217, a scanning laser that the company markets overseas. Dr. William Link, a general
partner at Brentwood Venture Capital, and formerly CEO of Chiron Vision, testified
that, in December, 1997, Chiron was sold to Bausch & Lomb. Dr. Link is currently a
consultant to Bausch & Lomb. (Tr.1140-1227). Chiron is likely to market its laser in the
United States when it receives FDA approval. CX 354 at 8; Tr. 1145; 1164; Tr. 390; Tr.
3127,3129.

A sixth excimer laser manufacturer, LaserSight, Inc., also has announced that it
expects FDA approval in the near future. (Tr. 3413). LaserSight, manufactures the LS-
2000 excimer laser system used for vision correction. Dr. Francis E. O’Donnell, clinical
ophthalmologist, and Chairman of the Board, LaserSight, Inc., testified at the hearing
that LaserSight has filed a PMA application and expects FDA approval in early 1999.
LaserSight has sold approximately 200 lasers outside the United States. Tr. 3095, 3099.
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LaserSight's laser uses a technique known as photopolishing. In this system,
the laser spot size is small and rounded. The laser achieves its ablation profile by
directing the radiation to locations on the cornea with a significant (80%) degree of
overlap. LaserSight has a patent on its delivery system. The system is capable of
correcting refractive errors in excess of -15 diopters of myopia. Tr. 3097-3098, 3116,

3118, 3140.

Aesculap-Meditec ("Meditec") has developed two excimer lasers for
international sale. Its MEL-60 embodies a "slit-scanning" technology. William T.
Kelley, General Manager for North America, Aesculap-Meditec, of Irvine, California,
testified at the hearing (Tr. 383-420). Meditec's newer laser, the MEL-70, embodies a
"spot-scanning" technology. Meditec has withdrawn its MEL-60 laser from the FDA
approval process, but plans to seek FDA approval in the near future for its MEL-70
laser. Tr. 387-388, 390-391; 401-402.

LaserSight, Autonomous, Nidek, Chiron, and Meditec manufacture and sell
excimer lasers for use in laser vision correction procedures abroad. CX 354 at 7,8; Tr.
1289-1290, 1299, 1332-1333; Tr. 3127-3129. There is record evidence that their
scanning lasers, unlike VISX’s and Summit’s wide area ablation systems, do not create
photoacoustic shock waves which cause “central islands” in the treated areas. Asa
result, these producers claim their systems achieve smoother corneal surfaces than wide
area ablation systems. Tr. 389-390; Tr.3113-3118.

VISX's post-employment contractual arrangements with executives like Charles
Munnerlyn and Alan McMillen focused solely on firms involved in the development or
manufacture of laser systems. When Munnerlyn left VISX, he executed an agreement
with VISX that restricted the'extent to which he could interact with VISX's
"Competitors." Competitors were defined as manufacturers of laser systems for
correcting the refractive optical property of an eye or for the treatment of disorders of the
eye. Under this arrangement, VISX did not prohibit Munnerlyn from working for
manufacturers of spectacles, contact lenses, instruments for use in performing RK, or
companies that make other vision correction products such as intrastromal comeal rings
or interocular lenses. CX 69 at BD 003567; 0039697); CX 156 at BD 0033037.

When VISX first entered the market, it priced its excimer lasers relative to the
price of Summit's lasers. (Tr. 3406). VISX's CEO, Mark Logan, testified that VISX
bases its excimer laser prices on the price charged by other FDA-approved excimer laser
manufacturers. Tr. 3527. .

VISX added a premium to the procedure fee charged by Summit. Summit
initially charged a $250 procedure fee; VISX raised this value to $260. (Tr. 3406).
Logan testified that VISX would have liked to set its prices further above those of
Summit since VISX's machines outperformed those of Summit. Nevertheless, VISX
decided that it could best compete in the marketplace if it set its per-procedure fee only
$10 above that of Summit. Tr. 3405-3407.
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VISX's internal strategy documents identify only other laser companies as
competitors. Under the heading "Competition" in its 1988-1992 "Strategic Update,"
VISX lists only laser manufacturers such as Summit, Meditec and Nidek. ( CX 47 at
036417). Ina VISX "Survey of Potential Competitors,” VISX's analysis is confined
solely to firms that make excimer lasers. CX 35 (Table, dated 2/9/93); See also, CX 33

at 38054.

When he was VISX CEO, Charles Munnerlyn developed a slide presentation
entitled "Competition" which lists only excimer laser manufacturers. (CX 46 at VISX
035632-70). The slide presentation is dated more than five years prior to VISX's market
entry, and mentions the sizeable market for glasses and contacts, (See CX-46 at VISX
35651); however, when it specifically covers “Competition” only Summit and
Meditech-Aesculap are mentioned. (CX 46 at 035664). In addition, in a document
entitled "Marketing Presentation Outline," the "1993 Market Share" section includes
only excimer laser manufacturers as making up 100% of the market. Later in the same
document under the heading "Competition," VISX examines pricing and other data only
for other excimer laser manufacturers. The last three pages of the document track the
number of excimer lasers sold in each country around the world. (CX 68 (Marketing
presentation, undated (est. 1993) (AM000190-216)) at AM000193; AM000206;
AMO000214-216). Similarly, in a document entitled "Domestic Market Plan," a section
entitled "Market Overview," states: “The ophthalmic Excimer Laser market is defined by
193 NM Wavelength excimer lasers and disposables for corneal refractive surgery.” CX
232 at 0027729.

Summit also viewed excimer laser manufacturers as its sole source of
competition. In its 1989 10-K, six years before it entered the market, under the topic
"Competition," Summit identified as its competition only companies "which are
currently developing excimer laser systems for ophthalmic applications.” CX 341 at 319
(1989 Summit Technology, Inc. SEC Form 10-K).

More recently, VISX's 1997 10-K stated that the "Company's principal
international competitors are Chiron, Meditec, Schwind, and Nidek," all excimer laser
manufacturers. (CX 42 (VISX 1997 10 K) at 21). The 10-K also states that excimer
laser surgery competes with eyeglasses, contact lenses and RK, as well as with other
technologies and surgical techniques under development such as corneal implants and
surgery using different types of lasers.

Downstream Competition
Because demand for VISX's laser systems and intellectual property is derived
from the demand for laser vision correction procedures, it is useful to consider whether

other vision correction methods are good substitutes for laser vision correction
procedures. Tr. 1262-1263, 1267.
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The term "downstream competition" refers to competition in the market down
the distribution chain from the market at issue. It may involve the end-use consumer or
it may not. This competition is "downstream" from the perspective of a manufacturer or
wholesaler of the product in question. Tr. 1262.

Downstream competition may affect whether a seller can exert market power,
because the ability of its customer or end-use consumers to switch between different
products may affect which products a retailer is willing to buy. Tr. 1262.

In this case, the issue of downstream competition involves whether close
substitutes for refractive laser surgery procedures exist for ophthalmologists and their
patients. Tr. 1262-1263.

The Merger Guidelines recommend that evidence from downstream buyers
and sellers of the product in question be considered in relevant product market
determinations.

VISX's economist observed that a relevant inquiry would be to ask, at the margin
and at the prices at which these goods are offered, whether the prospective customer
would consider them to be substitutes. The evidence adduced in this record does not
address this issue. Tr. 5294.

Dr. Levy believes that if the price of excimer laser surgery rose 5 to 10%, some
consumers would switch to other alternatives, but he did not estimate the percentage
who might switch. Tr. 1606-1607. In his opinion, a small but significant non-transitory
price increase in PRK would not result in enough consumers switching to make a price
increase unprofitable in light of the evidence which shows that price is not a driving
force in such consumer decisions and that VISX and other laser manufacturers do not
price their lasers on the basis of the prices of glasses, contacts, or RK. Tr. 1606.

Dr. Putnam, in contrast, observed that the appropriate inquiry is whether the
marginal prospective consumer in the downstream market perceives PRK or LASIK to
be a substitute for eyeglasses and contact lenses, and at what price. No evidence was
adduced on this issue. (Tr. 5299-5302). An estimate of the number of consumers likely
to switch, and whether a price rise would be profitable given the remaining volume
would, if available, be helpful under the Guidelines.

Dr. Putnam testified an upstream supplier typically is concerned principally
with his horizontal competition, and he may or may not know whether his behavior is
constrained by downstream competition. (Tr. 5297-5298). The record shows, however,
that the laser manufacturers have reason to know if the price of downstream substitutes
constrains their excimer laser pricing. See e.g., CX 157 at 103-108.
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Radial Keratotomy ("RK")

RK is a surgical procedure for correcting vision. It is a surgical procedure that
corrects vision by making very deep radial incisions in the cornea with a scalpel in order
to weaken the eye's structure and thereby flatten its curvature. The RK incisions go 90%
of the way through the comnea, in comparison to the procedure on VISX's lasers that
ablates tissue of less than half the thickness of a human hair over a six millimeter
diameter area, which is "very, very small". (CX 157 at 98-99; CX 42 (1997 VISX 10 K)
at 21; See also, Tr. 296-298; Tr. 452; Tr. 3142; Stipulation No. 11; CX 353 (RK
Diagram); CX 148 at 2). Unlike PRK, RK is a manual procedure that does not involve
a laser. (Order No. 4 §9.) Accordingly, RK does not fall within the coverage of the '388
patent. (Order No. 4 q 10.)

RK became an established and widely performed procedure beginning in the
late 1980s, (Tr.4510-4511). Prior to 1993, when PRK was approved, RK had
"essentially 100%" of the refractive surgery market. (CX 296 at 8; CX 529 at 8; Tr.
3412). Approximately 325,000 RK procedures were performed in 1994. Tr. 3432-3433;
RX-1463-A at 62.

A 1993 study by Washington University in St. Louis showed that among contact
lens wearers, there was no greater propensity towards PRK rather than RK. It also
showed that contact lens wearers are influenced by the cost of the procedure in deciding
whether to have refractive surgery performed. Tr. 1577-1579; RX-1464 at ST 011273-

1274.

VISX and others in the industry regard RK as a medically inferio.r vision
correction procedure. CX 157 at 96-102; Tr. 297-298, 349; Tr. 392, 455-456; Tr. 1146-
1148, 1152-1153, 1185-1186.

The 1995 A.D. Little report showed considerable growth in the number of
RK procedures between 1990 and 1994. As of that time, RK was on the upswing and
gaining credibility, as a number of improvements had been made to the procedure. ( RX-
1463A at 65; Tr. 3433-3434). In 1995 and 1996, prior to approval of PRK, the number
of RK procedures continued to grow. (Tr. 3436). With FDA approval of PRK,
however, the report forecast a decrease in the growth rate of RK. (RX-1463A at 65.).

In 1996, after both Summit and VISX had received FDA approval to sell
excimer laser system, Dr. Link, Chiron's CEO, believed that RK was still performed
more frequently than PRK. (Tr. 1183-1184). Industry estimates place the number of RK
procedures in the United States in 1996 at 300,000 procedures. (Tr. 409-410). The
number of PRK or LASIK procedures that year was approximately 70,000. CX-294.

Currently, there are more PRK and LASIK procedures performed in the United
States than RK. (Tr. 3433). The number of PRK and LASIK procedures surpassed the
real number of RK for the first time in 1998, when approximately 400,000 PRK or
LASIK procedures were performed. Tr. 3433.
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Dr. Levy estimated that RK was being performed in early 1998 at a rate of
one-fifth to one-sixth the frequency of LASIK. (Tr. 1409). Some ophthalmologists no
longer perform RK. Tr. 298-299.

Ophthalmologists have expressed significant concerns about the safety and
efficacy of RK. (Tr. 4509- 4510). RK can weaken the cornea or cause progressive
farsightedness 5-10 years after surgery. (Tr. 4509-4510). In some operations, the
incisions penetrate beyond the comnea, causing the aqueous humor (a clear fluid that
occupies the front of the eye) to percolate out of the eye. This can require additional
surgery and lead to infection. RK may also leave the patient with eyes that cannot
withstand changes in atmospheric pressure. CX 42 (1997 VISX 10 K) at 21; Tr. 3143-

3146.

Postoperatively, RK poses the risk of diurnal fluctuation in vision, in;which a
person has different vision at different parts of the day and may need to use several
different pairs of glasses depending on the time of day. Tr. 3144-3145; CX 148 at 3.

Because the incisions of the RK procedure are made manually, without computer
control, the procedure is difficult to standardize and highly dependent on the skill of the
individual surgeon. When RK was performed by experienced surgeons, the results were
unpredictable, with final results likely to lead to over and under correction. It is "more
of an art than a science." Tr. 3142; CX 42; CX 157 at 98-99; Tr. 3500-3502; Tr. 4509;

Tr. 3934; Tr. 3151-3153.

Because the incisions of the RK procedure are made manually, without computer
control, the procedure is difficult to standardize and highly dependent on the skill of the
individual surgeon. When RK was performed by experienced surgeons, "the results
were unpredictable, with final results likely to lead to over and under correction. It is
"more of an art than a science.” Tr. 3142; CX 42;; CX 157 at 98-99; Tr. 3500-3502; Tr.
4509; Tr. 3934; Tr. 3151-3153.

RK surgery sometimes brings about farsightedness earlier in life than otherwise
expected, (Stipulation No. 12), and sometimes leaves visible scars. In contrast, laser
vision correction offers a treatment that does not have the aesthetically unattractive side
effects of RK. Tr. 278-279, 281; Stipulation No. 13.

Some patients, given the choice between RK and PRK, choose RK. (Tr. 1184;
1223-1224; Tr. 3147-3148). Ophthalmologists today often offer three levels of
refractive surgery to their patients, at three different price levels. RK is the least
expensive, PRK is in the middle, and LASIK is the premium-priced product. (Tr. 3436-
3437).
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While many ophthalmologists do not perform RK because of a number of side
effects and potential complications, (Tr. 3142-3145), RK has some advantages over
PRK, including availability, and convenience, (Tr. 298-299), lower cost, and the fact
that it has been done for more years. (Tr. 1184; Tr. 3297). While RK is declining in
relation to PRK, no evidence was adduced in this record that an ophthalmologist who
recommends or performs RK is, suggestions by counsel to the contrary notwithstanding,
engaging in conduct in violation of the Hippocratic Oath.

RK is commonly used to correct up to 6 diopters of myopia, and can correct
up to 10 diopters, (Tr. 3143; CX 148; RX 1462), but the vast majority of refractive
procedures today are now done with a laser. Tr. 392; Tr. 455; Tr. 1146-1148, 1152-1153,
1185-1186; Tr.3502; CX 157 at 96-98, 101-102; Tr. 297-298, 349.

Chiron Vision, which was successful in the RK instrument business, left the
RK business and shifted to the excimer laser business because the RK business was
being eroded by the excimer laser. Tr. 1152-1153, 1185-1187.

While the Ophthalmology Times March 19[9]8 survey of refractive surgeons
found that 3.9% of refractive surgeons surveyed believe that RK will regain the lead as
the most common refractive technique to correct myopia over the next three to five
years, (See, CX 343-J. RK), it also found that the average number of PRK and LASIK
procedures that were performed per month was 5.6 times that of the RK procedures
performed. (CX 343 D). The evidence in this record strongly suggests that RK is likely
to continue its decline while the number of laser refractive surgeries is likely to increase.
CX 296 (1995 10K) at 3; Cx 157 at 102; Tr.297; Tr. 409-410; Tr. 1146-1148; 1152-
1153; 1185-1186, 1188; 1219-1220, 1226; Tr. 455-456;Tr. 491; CX 342 at 108051;
108054 ; CX 343-J; CX 148 at 3; RX 1462.

Prior to Summit's commercial entry into the U.S., VISX considered the relative

- prices of RK and PRK in Canada as a baseline in considering VISX's possible pricing in

the United States. After Summit's entry, VISX focused on Summit's pricing, (Tr. 3425-
3427, 3436-3440), not the price of RK. Dr. Link testified that RK was a factor in
Chiron's pricing analysis, (Tr. 1221-1224), but for VISX, it was on the "radar screen,"
(CX 157 at 107 -108; CX 157 at 98-101; Tr.3438- 3439; See also, Tr. 392, 1153), and
VISX has never conducted a study or analysis concerning the extent of any competitive
threat that RK presents to VISX, and does not see itself compe